AR AT

v Y

Y /
1
f .
!
v
g . \
./
- "
AY
<
o .
-
5
,) I
1 -
¢ (
. [4
»

J

«

.

}
s -
l
l .

&
(NASA-CR=-167944) ENGINE J(NABIC ANALYSIS.
WITH GENERAL NOMLINEAR FluoiF ELEMENT CCLES
PART 2: BEAKING. ELEMENT .JeLEMENTATICA

OVERALL NUMERICAL CHAEACTus<ISTICS ARD
BENCHNAKING (Akton Univ., Jaics) 229 p

N82-33390 .

.- #M// . e

Unclas
3/07 35173



sy S wTTRT T e SRR (1 A -+ L

e e —— e e e e e e s o+ o e e £ oo e
¥ Heport No 2 Goveinment Acceision No o A-Rewpdnt’s Catalog No, l
- NASA CR 1o 04l ‘
L ‘ W Litle ind Subtte ) - . v . Tt Repwet-Date ;
‘ l Longine Dynamic Muelysis with Guieral Nonlbnoar Find e bemay.- C October 198L
Lo Gades Part- H: o Rearving Blement. lmplomentation., Overalle o e SR !
i« Nitod i d —Characteidstics, and Benchmark bing 6. Parforming. Orgatuzation Code _ ‘
' : i . .
%‘ I .
o - 1 Autharis) 8.Lartarnming Orgariization Rept No._ | 5
- Jo tadovan, M. Adams, Jy Pertis, 1, Zobd,_and P L 5
- f 10, Work Unlt NO. woooo—mee o eeerone ‘
E ’ 9. Pertorming Qrganization Nawmoe and Addross - i
The triversity ot Ahron i . e - '
- . . ‘ . L1-Contract or. Grant No. .- :
{ Department of Mochanical tngincering _ y ¢ :
y ! Akron, O B132h © NSG.- 3283 ;
— - 13, Type of Repoit and Peridid .Covtred !
""" - 120 Sponsoring Ageridy Name and Addréss _ Topieal
Nationa! Acronautics amd Space Adninistration e !
i Washingtow, DG 20540 . ) _ 14, Sponsoting: Agehcy Cotle____ ]
. b
3 ;' 1% Supplementary Notes  Pochndend Monttor: U, G..Chamis, , f k
' - NASA lewis Research Contegf. . P
Mitil Stop d489-0 !
JLO0U Brookpurh Road i i
e e Clevetuod, O 4138 . :
16, Ahstract
An interactive fintte element, developed for turbine engine structures rotor/stator Hiteraction in.. N
the Ciest phase of this progeam, was implanted v a acnoral purpose findte eleomont. comput.er cade..
Three difterent numerical integeation methods were incorporated s pavt of the implantation in ]
order to solve the governing strocturdl dynamics cquations of the intoractive finite clemont. The 5

general purpose code is used subsegquently to predict tho structural dyaamic response of the rotog/
stator conpled structure subjected to unbalanee and impulad. type eveitat s, The structrral—
dynamic response pradicted includes: (1) Boaring/rotor trajecfories, (&) stator trajectowy,
(3 rotor orbit, and (4) toree, velocity and acceleration histories at a given location in the :
couplaed ctrueture,  three-dimensionil post-processors have been developed to graphically display .
the voluminmes pradicted results in isometric views, '

-,

{

oo

{

: !
4

17. Koy Words{Suguested by Authorts)) 18, Ohtribution Statément - é
Hiteract tve tinite elemwit, beasing/roter/stator, ‘
structural dymumics, numerteat intograt tow, - Unclassified, Unlimitod . ;

praphical displays, computer programming,
engine structures,

- n -

19 Secuesty Classit. {of thie reporg) 20...Security. Classit {of this page 21, No. of Pages 22. Mice”
e tassifiod Unclassitiod

* For-sale-by the National Technical Information Service, Springhictd, Vargima 22161




. fl"r‘—q

U T A T LR, T TR TR TR SR T T R TRl T
d Eaaalitcan G S - e g
. T PN [

- R o S T TR TR e

NASA. CR=1067944 . .

ENGINE DYNAMIC ANALYSIS WITH GENIRAL NONLINEAR
FINITE ELEMENT CODLS U

PART 11
BLARING ELEMENT IMPLEMENTATTON, OVERALL

PSP 1= Y

NUMERTCAL CHARACTERISTICS AND BENCHMARKING T ———

By
J. Padovaw
M. Adams
J. Fortis-
I. 7¢dd
P, Lam

Octoher 1981

Dopartments. of Mechanical and Civil Engineering
The University of Akron.
Akron, Ohio 44305

Propared by
Lowis Resedrch Center
National Acrotautics and Space Administration
Cleveland, Ohio 44315

NASA Grant NSG 383

e mda o -



ARSTRACT

:,! In an attempt to increase jet engine efficiencies., typicaltly. smaller
rotor-statar-running clearances are being employed in current and.new R

12{ designs. BRecause of this and the ever present need-to improve maintenance,

veliability and structural integrity under various modes of operation,

more sophisticated analyses tools. are required to yealistically modet the ﬂ ;

engine. Due to the wide spread usage of _general purpose finite element 1

codes in the.open market, this report-seeks to adapt the procedure to USe .. ... ..

R TR
e

T in modelling rotor-bearing-stator structure commofi to the turbine industry.

The work outlined in_this report covers the_second phase of work on a three-

R

phase NASA Lewis sponsored reseavch grant on engine dynamic stmutation by

developing strategies which enable the use of available finite element

B

- codos.  The second phase has concentrated on four major objectives. namely:

i) Reachmarking the elements developed in Phase 1 by incorporation into a

PRNOTERP S N

L.
m general purpese code (ADINA): ii) Evaluation of the numerical character- ;

——

jstics of finite element type rotor-bearing-stator simulations through the

OO

3 l' use of various types of currently available as well as specially developed
explicit/inplicit numerical integration aperators; {11) Improving the

Y overall numerical efficiency of the rcocedures and, iv) Benchmarking the

£5 overall approach in several case studtes.

L r——— e arel o
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T.  INTRODUCTION ——— .

Due to. the-need to develop increased jet_engipe efficiencies, typic-
ally smaller rotor-stator running glearances.are being employéd in.current

and new designs. This together with the.ever.present. thrust_to_improve -

reliability and.reduce-maintenance costs. has generated the need to develop

a-better.understanding of the basic dynamic characteristics of existing
new engine configurations.

With the emergence.of general purpose (GP) finite element. (FE): codes
such as ADINA, ANSYS, MARC, NASTRAN, [1,2] the analysis of the.dynamics..of
general structures has been made_readily available to structural designers
and analysts. This follows from the fact that the overall FE methodology

inciuces numerous important features namely [3’41:

1) Handles hierarchal $tructural systems with numerous levels and sub-
structure;

2) Handles large deformation kinematirs-kinetics;

3)  Accommodates general material_properties including anisotropy, non-
linear elasticity, plasticity, viscoplasticity, etc.

4) Well suited to handle nonlinear boundary conditions as defined by
impact, contact, rubbing, and;

§) There exist numerous commercially available GP codes with extensive

eTement libraries (1421,

Because of such capacities, GP- FE codes are experiencing a wide spread

usage threughout the various aerospace and commercial industries []’2].
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In spite of its far reaching.capabilities,_the FE procedure. has not

been extensively employed to analyze rotor-bearing-stator.structure..

This follows from the lack of elements which can model the interfacial . ...

fields-generic to gas turbines and in general rotating equipment. Specific-.
ally, there is a lack of elements which can.-properly and efficiently. model
the interactive force fields originating in roller bearings, squeeze-film.
dampers, seals and rub/impact events, etc. Togerher with these short=
comings. arises—the difficulties associated with the integration of rotor=
bearing-statonnsimulationsmwhich, unlike .the modal. approach say of Adams
[5], requires the entire set of simulating equations to. be handled directly..
While Guyan type reduction schemes (6] can be employed to reduce the number
of degrees of freedom of the various linear-substructures, the direct
integration of the coupled set of simulating equations still requires
further work to improve numerical stability as well as computational ef-
ficieacy. This.is a direct outgrowth of the highly nonlinear manner in which
various interfacial .fields.such as those generated in squeeze-films and
rubs, behave.

In the context of the ruregoing, the basic emphasis of this three-
year study is to develop as well as cxtend the FE methodology. to efficiently
handle the transient/steady state response of rotor-bearing-stator struc-
ture associated with gas turbine engines. Spectally, this_includes:
(1) the development of specialized elements which enable the characteriza-
tion of squeeze-film dampers, roller bearings,. rubs, impacts, and seals .
[7];(2) the benclinarking of the elements through incorperation into a GP.
code wherein direct integration schemes are used to generate the overall
solution; and (3) the evaluation/improvement of the numerical operating

characteristics of such simulations,

PP
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The thrust of this report is to outline the second year efforts.aimed

; primarily at:

) Implanting the squeeze-film damper element. into a -genéral purpose FE

asr
a)

b)

c)

( codé (ADINA,[s’g}) for testing and evaluation, including such items

Element computational-efficiency;
Adequacy of the perturbational scheme fu;defining;instantan~3

eous.stiffners and damping coefficients of fiuid film; and,

Adequacy of difference.meshizj used in squeeze-film element.to._

model. interactive forces.

ti) Determine running characteristics of direct integration approach of

FE.generated rotor-bearing-stator simulation, including:

a)
b)
c)-
d)

e)

Benchmarking scheme;

Establish/improving numerical efficiency [10’111;

Establish numerical stability threshold;.

Comparison of explicit (r2] vs..implicit [13] methodologies of
direct integration; and

Determine extent and source of nonlinearity arising in- model.

In the section which follows, detailed discussions are given on. the

overall implant strategy, the governing field equations, the explicit and

fmplicit integration schemes as well as the resuTts-of numerical experti-

ments used to benchniark the operattig characteristics..of. the approach.

The appendicies include Tistings of the appropriate coding required to

impTant the bearing element tnto the ADINA architecture as well as its .

L associated user instructions. Also included is a listing of-complementing

graphics post processors enabling various views of rotor trajectortes.
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2. -OVERALL APPROACH

Rotor-squeeze film/bearing:statorwsimulations-are inherently. nonlinear.

Thisds an outgrowth of two sources namely:.

i) The inherent behayior characteristic to—squeeze films particularly
during transient situations, and
¥1) Potential structural interactions wherein either large deformation

kinematics or material nonlinearity (pTasticitylnare-excitédh

Because of such features, the overall roter-bearing-stator. simulation must
be able to incorporate the various sources of nonlinearity. Additionally,

to enable-efficient solutions in situations.wherein various of the .model

components. are linear, the overall simulation $cheme must incorporate sub-

structuring capabilities. Furthermore, since transient problems will be
considered, such .features must be accemmodated by the various integration ._

algorithme used to solve the governing model equations.

The central issue of the modelling requirements is the need to. identify

the separate sources of nonlinearity which may occur. Having done so, Such

sources can be handled via substructura] procedures. Since numerical
integration is used to solve—the resulting set, the various linear compon-
ents of the model can all be generated and stored befdre.time.stepping

occurs. In this context, only the nonlinear substructural cofiponents need

be updated during integration.
contributions-Can-be.aSsembled into the global scheme. This .is the ap-
proach taken for .this study. .

Eigurés 2-1 and 2-2 i}llustrate the-vartous aspeets associated with
the overall flow of control for the foregoing substructural approach.

Specifically, Figure 1-1 11lustrates_the basic flow of calculations for

DL

ER R PR

After this, the-various linear substructural .




explicit type schemes.- As can be.seen three basic loops are-presat in

the logic flow. These are associated with the linear and nonlinear:sub-.
structural components as well as the explicit integration process itself..

For linear structural components, the substructural stiffness is calculated .. .

and globally assembled outside the integration loop. During integration,

I A e o o Eie e

the reaction forces of such components.are obtained simply by post-

TR

multiplying the linear stiffness by the appropriate current deflection. This
will be discussed in detail in Chapter 4. Such an.approach significantly

streamlines. the calculation flow. For the.nonlinear loop, the ‘nodal

load due to component reactions must be updated and reassembled during
each time step of the explicit integration scheme. This also applies to
f? the bearing group.

For. the implicit integration scheme, as_seen from Figure 2-2, the
overall flow is similar to that of the explicit case but requires the addi-
tional calculation of stiffness and damping matrices associated with the
linear, nonlinear and bearing components. Again, the 1inear component

stiffness and damping matrices are generated and globally assembled outside L i

the integration loop while the nonlinear and bearing elements are constantly =
updated within the loop.
3.  GOVERNING FINITE ELEMENT FIELD EQUATIONS

Assuming the possibility-of large deformation kinematics and kinetics,

[14].

the Lagrangian. type equations of motion. take the form
3 Uy v L 1y
333 (Sjk(sik * 35; )) ¥ 0gFoy ® Pot, tt (3.1)

wheré af;.i = 1,2,3 are the cartesian coordinates defining the initial
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cenfiguration,vsjk the 2nd Piola-Kirchhoff stress tensor, Gik‘tpgiKronecken“mww”wwwmww“

delta, povthe initial.density, Uy Fpe—Lagrangian displacement.camponents,
Foj the body force. and (“),tt denotes.time.differentiation. Based on_(3.1),
the virtual.work principle used to establish the requisite FE formulation
is given by [14]

= i
+ Fm..)v)dv. fsu iNs sJk('G'ik )ds (3.2).

£(6L1381J * Suﬁpo(uﬁ,tt

where 8{ ) i the virtual operator, 3R the boundary of.R,,ni the normal

to 3R and Lij the Lagrangian strain ténsor is defined by [14].

Lig =7 (44 * Uy ) (3.3).

i 501 % Y, iY,

Employing the usual shape function approximation we have that [3]

T

e i i S

u(a,t) = [N(a)]¥(t) (3.4)
where [N(a)] is the shape function, Y the nodal displacement and

' = (U ,u ) (3.5)

~ 17727 3

In terms of (3.4), Lﬁj can be recast as (31

L = [[B] + 5 [8,(V)I[61]Y (3.6)
where [B], [B,(Y)] and [G] are-defined in Appendix A7 and

T2 (L L L Ll L L) (3.7)

~ 11 22 33 12 23 31

Substituting (3.4) and (3.6) into (3.2) yields the following FE formula-

tion of the virtual work principle ramely

’(sLTS p au 0oU 4t * Pofldv = GYTF (3.8)
R . . e e eea e e hiamie e eaeeae. eearresi = Easae.beis e seve eis mime b e ase. Semiiemsiriimus.e.mes, 1adaein i ieimrsst s sesiiams musbesiden iveimssseessims int asn ben Sves sermenmn o
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5 ;

¥ ‘
= SL = [B¥]sY ] f
i - = [[B] + R, JL6T18Y (3.11)

: Now, since §Y s arbitrary. (3.8) reduces to the following expression for ;

i !

2 !

a given 9§h'elemént namely
£ (o INTTINIY + [B*)TS + o INTF )dv = F (3.12)
RO . ) ot o L6
(!
Note here FC strictly defines the elements contribution to its
attachment. nodes. . Recasting (3.12) in more convenient matrix form yields ... .. .. e

the following expression namely

M1V + 7 (B8 Tsdvor £, T (3.13)
R(.‘
where..the consistent mas: matrix L [MO] and fe the body force matrix. g
) i
are given by
M3 = s po[N-]T[N]dv- (3.14) oo
R C
o ;
£ - 7o INTTH v (3.15)
e po .0
(3 $ 4
To develop an overall simulation of the rotor-stator support structure, .
(3.13) must be assembled together with. the interactive force represcnta- ;
tion 171 of the squeeze £ilm damper and roller bearing combinations.. This ! i

can be achieved in two dittorent ways evolving out of the réquiremehts of

explicit or fmplicit integration.
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For the explicit-formulation [12], the interacting fluid forces of .. ...

the squeeze—film can be modeled as. nodal loads acting_on.the.various ap- _ ____ ____ _

propriate rotor-stator nodes. This type of formulatien- takes. the .following

assembled form namely

By T . . . :
[M]Y ¥ ﬂ[B*] §dv B fb ¥ f ¥ fext (3.16)
where Fext denotes potential externally applied nodal loads, Fb:is the ..
interacting squeeze-film load, and f the body. force is given by

£ = rp INIf dv (3.17)
~ R ~ -

For this study the loads developed in the squeeze film are simulated
in the manner described in.Report 1 [7]. Specifically, two alternatives

can be employed:

i) The pressure profiles modelled by the keynolds simulation are inte-
grated over the entire squeeze film bearing surface to yield a
single force vector defining the ovetrall force occurring in the
fluid film; . or, .. ..

ii) The profiles can be integrated over segments of bearing.arc to
yield a detailed set of loads defining squeeze film-forces, wherein
a more detailed analysis admitting deformations of the bearing

structure can be accommodated. -

For implicit type formulations [13] (3.16) must be expanded in Taylor

series retaining solely up to the tangent stiffness and damping expressions.

Specifically, if we let

Y(t+At) v Y(E) + AY(t4AL) (3.18)
?(tmt) N ?(t) + m}(um (3.19)

e i ook el il
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such that
[IEY[>>][aY(t + at)]] (3.20)
[1V(E)[1>>] [a¥(t + at)|| ,— (3.21)

then the proper expansions. can be taken namely

E(t + At) ~ E(t) +'AE(t + At) (3.22)

S(t + aty ~ S(t) + a3(t + at) (3.23)

Folt + at) o Fo(t) + aE (t-+ at) (3.24).
where:

AL(t + at) = [B*(Y(t))Ia¥(t +at) . ..(3.25)

aS(t + at) = [D{Y(t))IaL(t + at) (3.26)

aFy(t + at) = [K (Y(t))IaY(t + at) +

[ (Y(t). Y(£))Ia¥(t + at) (3.22)

such that [D] is the tangent stiffness.of the struétural partitions of the. ..

rotor-stator assembly while [Kb]_pnd [Cb] are the pseudo stiffness and
damping matrices developed across the squeeze film-[7]. In terms-of

(3.18 -~ 3.27), (3.16) can.be reduced to the following tangent formulation
that is

[M]Y(t + at) + [Cb]A?(t +at) + [[K] + [k TJa¥(t + . * =
- Fp(t) + £(t + at) - f[B*]TSIdv . (3.28)
~ ~ R ~t
where
[K] = é([G]T[S(t)][G] + [8*17[D(t)I(B*] ]dv. (3.29)

such that [S(t)] is a matrix of stress defined at time t.

M_
[ S
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Note for purely elasttc_sxructunal,cbmgonents,_[DludefineS-the.SQWM. é
called tangent stiffness which is the slope of the..stress=strain. space. i
In the case where some structural components.itay have undérgone some plastic '
deformation, [D] is replaced by [Dep] whichds the elastic-plastic countér- !
part. A good description of the derivation of [Gep] is given by Zienkiewicz
[31. In such situations, (3.28) is replaced: by
[M3¥ + [CyJaY + [IK,)] + [K 13a¥ =
- F(t) + £(t + at) - s[B*1TS|dv (3.30)
b Tl R 2t
such that
[Kepd = £(L617[S(t)I06] + [8%1T[D__ (t)1[B*])dv (3.31)
p R ep
Note for situations wherein purely linear structural components are: ;
4
involved, (3.28) reduces to the form 4
[MIY(t .+ at) + [, 1a¥(t £ at) + [[K, 1+ [K Tlav(t + at) =
]
- F(t) + £(t + at) - r[B]"s|dv (3.32)
- . R “t : 1
where here 1
[k, ] = é[BJT[D]EBJdv (3.33) g
For—such situations, [K ] needs to be updated solely at the start of the o
problei. ]
4
4, SOLUTION METHODOLOGY . — : !
The main difficulties in the rotor-stator simulations.evolve out of : :
the fact that during transient occurrences, the tnteractive squeeze film ; ;
forces- undergo significant changes in direction and magnitude. This trend :
- N e ) td




S RIVTY ydw e e 0 TR TRy N AR o . oarask i T - - 0 e i e o b, 2 SN iaten A £ A A N

N
{
g
'

!
tends -to—introduce_rather strong changesmin.[Kb! gnd-[le.as.the,calculazm_ﬂ_«_mn_,;
tions_proceed from time step to time step. The major-result of this_is . .. . e
that-a perfusion of. system harmonics are then_introduced in the problem . '
hence reducing the stability threshold of.implicit integration .schemes. .

Since. explicit schemes tend to—be more stable- in problems involving a per-

fusion of system harmonics, as-noted earlier, we have:adopted the..dual.

approach of émploying both explicit and implicit schemes of.integration...
This—enables us to strike a balance between solution efficiency versus .
numerical stability.

For the current purposes, we have adopted the central difference form

(151 (61

of explicit operator In this context, since

1
(at)?

Y= (Y(t + at) - 2Y(t) + ¥(t - at)) (4.1).
the following explicit time stepping scheme can be developed to solve
(3.16) namely

- ' [ : ' -1
Y(t + 8t} = 2Y(t) - ¥(t - at} + (at)2[M] (f{ * fextml - Fy L )
TS ) -2
R “t

Note in (4.2), Fb[ andmé[B*]TS|dv”are updated each time step.
7t ~t.

For rotor-stator structure invwolving purely linear media and small. : b

deformation kinematics,. the following simplification. can.be employed that.is_ : f

£[3*37§ Jav = (83" olmLavY (1) (4.3)

[N V.5

where [D] is the material stiffness associated with-the typtcal Hookean

e bt 8

constitutive law. In terms of (4.3); (4.2) reduces to the following form
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V(6 + at) = 24(t) - Y(t - at) + (At)P[MI(F]
~ ~ ~ ~t

Eex.t...‘l: - Eb'l; ‘_[K_Q,JYE)__ (4.4)

where [Kg] s the constant stiffness matrix defined. by

[k,1 = é[B]T”[D][BJdv (4.5)

As can be_seen from (4.4), the only term requiring: updating on the right-
hand side.is Fb the. interactive squeeze-film force. Hence, apart from .
requiring small at,. (4.4) represents an architecturally very streamlined.

algorithm to émploy in rotor-stator simulatious.

For situations wherein the rotor-stator structure involves both linear

and nonlinear components, the overall calculations can be substructured

In this context.. ...

rre*7Ts|dv = £ [8*1"sdv + 7 [81T[DI(BIdv Y(t) (4.6)
R ~t RN ~ RQ ~

where
R =R, + Ry (4.7)

such that_RN and RQ are the regions defining the linear and nontinear

component zones. respectively.. In the centext of (4.6), (4.2) can beve-

cast as_follows namely..

Y(t + At) = 2¥(t) - Y(t - at) + (at)2[MI7H(E | + Faxt | -
! . - -t "9t

Fo | - 7 (85175 |av - [k DV(t) (4.8)
PRy Tt v

where here
CARY) (817 [0](B]dv (4.9)
L

" .
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The overall flow of calculations associated with the foregoing explicit
scheme is given.in Figureé 4.1.

For the implicit scheme, the Wilson @ Llsl-and Newmark. g [121 methods .
will be employed to.integrate the tangent formulation. To start the -
development of the requisite algorithms, (3.28) is recast in a more appro-
priate: form namely

[M¥(tre) + [C 2V (t+e) + [IKD + [K T1aY(t4r) =

- Fp(t) + [cb]\?(t) + F(t+r) - s[B*]S|dv | (4.10)
~ ~ ~ g

or more simply

(o) + [ Ii(tre) + [0FIaY(ere) = Fo(tb) @)
where

[k*] = [K] + [Kb] (4.12)

Fr(tre) == Fo(t) + [C V(L) + F(t+r) - é[B*]S|dv (4.13)

~ N ~ - ~“t

Considering the Wilson ¢ method first, using the usual linear acceler-

ation assumption, it follows that the velocity at t+ At takes the form

V(ter) = 1(8) + F (¥(ter) + Y(1)) (4.14)
similarly
Y(tre) = ¥+ i(e) + 3 (H(ere) + 20(8)) (4.15)

Employing (4.14,.4.15) in_conjunction with (4.70) yields the following

expression for Y(t+r) namely

w () = [kgD (F(ten) « D1 2 9(e) +

2Y(t) * [C(2¥(t) + 5 V() - [KGD¥(t)) (4.36)

e e e T ]

P il




3

Eag= by o8

AR TP

A A L A e ST S X AT e T e

ORIGINAL Pas- i
OF POOR QUALITY

where

[k, = [ %+ 2000+ [KI+ [KI] (417

Interpolating in the manner of Wilson [163. we-let 1 = oAt(e>1) so that

V(teat) = (1 -%)’f(t) + -’g_ V(t+e) (4.18)
i"(mt) = ?(t) +g£ Qr'.(,t)_f ii’(w)) (4.19)
Y(trat) = V(e) + ati(t) + W (Y(teat) + 20(1)) (4.20)

Note,.as per Wilson [16], to yield a stable solution 6> 1.37 must
be employed.. For our purposes, the value of ¢ = 1.4 is used. 1In employing
equations (4.16)_and (4.18 - 4.20), it follows that the dynamic stiffness
matrix [K,] must be updated and reinverted each time either [K],.[Kb] or
[Cb]_is reevaluated.

To establish the requisite algorithms for the Newmark method-[]7], the

following approximations on velocity and displacement are employed namely

Y(eeat) = ¥(e) + arv(e) + L T(e) +

a(At)z(i_i'(t+At) - ij(t)) (4.21)
and
\:‘(t'+At) = ?(t) b atV(E) + aat(Y(trat) - ¥(t)) (4.22)

such. that for.linear situations, it has been found-that for. unconditional

stability, §.3 & anday ¥ (6 + $)2.  Solving (4.21) and (4.22) for

V(t+At) and Q(t+At) in terms of AY(t+At) yields

. oo ] . At 2 e
Y(t+at) = ¥(t Y(t+at) - AtY(t) - Y(t 4.23
f(eeat) = V(t) # 7 (a¥(esat) - oti(1) BO% 5y w2

and

i
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9,5 To obtain aY(t+at),_employing (4.23 and 4.24) in conjunction. with (4.10}
yields
e . . 2 se
HI(¥(e) + —— (ax(teat) - at¥(t) - LEZT(t)) +
- alat)? v - -
. £ ag N2 o
[CT(atV(t) + S (sv(t+at) - at¥(ty - L482F(t)). «
s S aAt . - 2 -
: [K*JaY(t+at) = Fx{t+at). (4.25)
- Solving for AY(t+at) we have that._
i
[ [M] + (c ] + [k*11" £F*(t+At) -
At b
a(At) - —
1
. . 2 - ,
M (t) - —— (ati(t) + L ey - |
- afat) i
[c Jati(t) - b= (atV(t) + (88)° (1)) (4,26 .
As with the Wilson scheme, it follows that the.dynamic stiffness appearing o i
in (4.26) must be updated and reinverted each time either [K]"[Kb]AQ” ‘ | q
[Cb] is. reevaluated. This is clearly seen from the overall flow. of control v b
depicted in Figure 4.2. ‘

5.  ADINA BASED BEARING IMPLANT AND ASSOCIATED GRAPHICS POST PROCESSORS

FRTIG SR

To-benchmark the approach developed sections 2-4 the appropriate

general purpose finité élement codé had to be selected. As noted in the

PP SN

first year report [7], the ADINA code-was chosen for this purpose. This

follows from the fact that it Has the requisite features required for rotor-

S ot - A

bearing-stator simulations. These include [7’9]:
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i) Linear_and nonlinear subistructuring features;

! i) An extensive element librarys _
P_: 111} Capability. to handle kinetic,_kinematic, and material nanlinearity;

- ; iv) ExpTicit and implicit integration loops;

v} Simplified 1/0 features;

vi) Accessible code architecture;. . .. . :

vii) Extensively benchmarked; andy— -

viii} Requisite portability.

In terms of the-squeeze film. danper element noted in Report 1 [73,

{;, : : extensive modifications were introduced into the ADINA code. These modi-
ﬂf fications wére made general enough so as to handle rotor-bearing-stator
s : simulations involving any numbér of rotors and associated squeeze film
damper elements. Recalling Chapter 4, the program has two available
solution procedural loops, namely either explicit.[}ZJ or—implicit [13]p
Since extensive amounts of data are generated during a typical rum, )
graphics post processors. have also been developed to simplify output
evaluation. .These include-both-2-D as-well as 3-D plotter schetes.—The. . . ... oo

2-D processor enables the plotting of:—

i) Bearing/rotor trajectories at a given station;
i1) Stator trajectories; | k

ii1) Clearance histories at a given bearing station; as well as,

iv) Force, velocity and acceleration histories at-given bearing stations. .

The 3-D processor enables the plotting of isometric views of the rotor
trajectories.

i

For convenience,.Appéndicies 2-5 give detailed discussions and Yist- i

ings of the ADINA modifications and graphics post processors. Included
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n u'
are extensive instructions on user [/0 of both-thé ADINA Bearing Code and

the associated graphics routines. Specifically:

i) Appendix 2: 1/0 instruction on modified ADINA code enabling. rator-
bearing-stator simulations;
ii) Appendix 3: Code listing of ADINA modifications;.. .
i11) Appendix 4: Codé 1isting and 1/0 instructions for 2-D plotroutine;
iv) Appendix 5: Code listing and. I/0 instructions for 3-D plot_routine.

Note the bearing modifications incorporated into ADINA were. developed so

as not to disturb the I/0 flow.- Hence, apart from required bearing-data . .

(film properties, clearances, etc.), the standard ADINA I/0 remains

intact [8]. For specific details, see Appendicies 2-5.

o
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6.  NUMERICAL OPERATIONAL CHARACTERISTICS

As noted earlier, this section will determine the numerical.opera- . .

tional characteristics of the direct.integration approach of FE.géné-_
rated rotor-bearing-stater simulations. This will include such items

as:

a) Benchmarking;
by Comparison of explicit vs. implicit methodologies. of direct
integration; and - ...

¢) Demonstration.problems.

6.1 . Benthmarking:

To benchmark the—overall procedure, a simple lumped paraneter
direct integration scheme was deveToped."[7] This approach was used
to check the accuracy of.the FE generated scheme involving the ADINA
“jmplant". As the first example of such benchmarking, considér the
system-defined in Fig. (6.1). The material and geometric properties
associated with the dual ported squeeze film damper bearing. employed in
this and the. following sample problems are defined by

Nominal diameter = 6 inches; nominal length = 1.2 inches;.
5

clearance = 1. inch; viscosity = .1*10°°; :

film rupture pressure = 15 psias

0 = 90°; o = 270%; Pl = 16 psis P, =.65 psi.

e

Note as with current practice, the bearing-used in the simulation has

no centering spring. In terms of this system, Figs. {6.2-6.10) illustrate
various aspects of the validation. Specifically, the sets of results

given by Figs. (6.2-6.4), (6.5-6.7), and (6.8-6.10) define checks involving
respectively the Newmark []8]. Wilson [171, and central difference [16]
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operators. In this way, both the tmplicit and explicit schemes-aré. ...

treated. In each of-the comparisons, .three different aspects of_rotor=_____

bearing-stator_behavior are depicted specifically:

a) Rotor displacement trajectories; ____

b) Stator displacement trajectories; and,

c)..Relative votor orbit.

For the present purposés, while extensive benchmarking was under-
taken, for convenience, only the case of.mi1d.1oad_imba1ance.isndepicted.

Note,. due.to the complexity of the various trajectories, comparisons. bet-
ween the FE and benchmarking schemes (7] are given soley for the relative
rotor orbits. These are.shown in Figures (6.4), (6.7), and (6.10). . As .
can be seen, for the given At steps chosen, good comparisons were ob-
tained by both the implicit and explicit schemes. Such benchmarking was
obtained over-a wide range of rotor speeds and load imbalance.levels. In
all cases, good accuracy was yielded.

Similar benchmarking was also performed for multibearing-rotor-stator
simulations. Note, so long as At was kept small, good accuracy was ob-

tained over a wide range of- system variables.

6.2 Comparison of Explicit - vs. - Implicit Methodologies of Direct
Integration

For problems fnvolving few degrees of freedom,_ it was. found that

for a-given accuracy, both the.implicit and explicit schemes required
about the same overall.computational times. This follows from the fact .
that for "small problems" the architectural overhead associated with the
implant strategy programming dominates over the relatfve algorithmic ef-
fictency. Note for transtents initiated by rather severe imbalance 1lgads,

it was found that the implicit scheme proved to be more sensitive to the-

e e i s et e .
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chotce of time step size. Interestingly, such sensitivities were found._
te occur for problems with small as well. as largeé numbers of degrees of
freedom. After performing several.parametric studies, it was found. that
during.the course of a typical transient,_particularly involving a sevére
leading, the tangent properties of the fluid film undergo major changes. .
Bécause of this, a perfusion of system-harnmonics are introduced into
the transient response as the tangent fluid film properties vary. Note,
this. behavior is.intrinsic. to the fluid film and hence, is independent.of
the number—of degrees of freedom. of the rotor-stator.model. Such pro-._.
perties tend to reduce the .stability threshold of. the implicit scheme
which i$ best employed when only a few harmonics are excited. For pro-
blems involving large numbers of . degrees of fireedom, the sensitivity of

the implicit scheme coupled with the required continuous updating and in-

versions of the dynamic stiffness tends to réduce the. running efficiency

of ‘the procedure.

In contrast, the central difference approach tends to be less sensi<.. ... ...

tive to such tangent property fluctuations. This—is true so long as the
resulting. family of harmonics is bound by the spectral characteristics of
the rotor-stator-system.. Because of -this, similar At can be employed by
the implicit and explicit scheme. 1In this context, the explicit scheme
is somewhat more computationally efficient than the implicit approach.
This follows- from the fact that no continuous inversion.is require.l by

the explicit scheme.

6.3 Demonstration Problems

To demonstrate various.of the-capaeities of the ADINA inplant strategy,
the results of several example problems will be considered. This will. in-

volve single and multiple bearing problems with various types of load
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imbalance histories, fmpact events, and rotor speeds. For example,
in terms of the-single bearing-system given in Fig. (6.1), Eigs. (6.11 -
6.13), illustrate various aspects of the response histories to.an im-
balance load which is applied as a ramp function in time. As this
loading is more severe than that applied in Figs. (6.2—- 6.10), the rotor
tends to fill its clearance circle as seen—in Fig. (6.13).

If the same system is subject to a undirectional impulse, as might
be expected from a rough landing, Figs. (6.14 ~ 6.16) illustrate theﬂas::
sociated response history. By comparing Figs. (6.11,_6.12) with (6.14,
6.15), the effects of the impulse can. be.clearly seen from.the-ovalizing
of the rotor and stator trajectories. This is directly due to the direc-—_ _
tional characteristics of the impulse load. Note, comparing Fig. (6.13)
with (6.16), we see that the rotor orbits are esseatially-unchanged by . i
the presents of the shock load. Hence, it follows that.the.squeeze film
damper has essentially no effect on mitigating the worst aspects of uni-
directional shocks. when large load imbalances are involved...

For the current problem this is a direct ouigrowth of.the—fact that

when Targe orbits occur, the oil film.being thin tends to have very high . B

tangent stiffness preperties. Because of -this,. the squeeze film-damper
does little to filter or dampen the exciting load. In this context, such. .
damper bearing systems.will have only d—small effect on mitigating the.
severity of maneuvering.and landing loads on rough running engines..
The next series of examples pertains to the rotor-bearing-stator
system defined in Fig. (6.17). For this system only one squeeze film
damper is employed. To simulate the shaftirng, the beam—elenients available
in the ADINA system are utilized.. Note, the mass effects are handled vid—.......

the lumped paramete. oJproach. The series of figures given by (6.18 -

6.20), (6.21 - 6.23) and (6.24 - 6.26) respectively {1lustrate the effects. ... -
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of increasing the severity of loading on the dynamic response of-multi-
bearing problems. As can be seen by examinding the progression of figures
defining the rotor/stator displacements and the rotor orbit,. increasingly
stiffer squeeze film damper responses are excited. Tnis-is clearly seen
from the wide rotor orbits which occur. Note, as the load is further
increased, the rotor stator trajectories become "locked in".

The next series of figures namely-(6.27 - 6.29),.i1lustrate the
effects of suddenly applied tead imbalances.. Since the rotor—speed con-
sidered is high, only a small-portion of the clearance circle s filled.
This follows from the fact that due to the rather.rapid changes in orien-
tation of the exciting load, the fluid does not have sufficient time to
recirculate. Because of this the rotor is supported by severe velocity.
gradients which are only in a close neighborhood.. Hence, the pressure
gradient generated by. the. inlet and outlet ports of the squeeze film de-
vice .causes the rotor to settle in the direction of the low pressure port.
Note, as the rotor speed is decreased, increasingly larger rotor orbits
occur.. Similar trends occur as the level of imbalance is increased.

As-a.-last example,.considér the system defined in Fig. 6.30. Based
on this configuration,. Figs. (6.31 - 6.36) depict vartous aspects of the
response of the system configured with two-squeeze film dampers.. Similar
to the previous- problems, the exciting forces. involve imbalance loads
which are applied in a ramp fashion in time. As can be seen from the re-
sults depicted for the lightly and heavily loaded squeeze film damper
bearings,.the orbits are respectivély small and large.

Note, based on numerous parametric studies involving systems similar
to the foregoing, it was found that all the time integration schemes cori-

sidered were stable for situations wherein the fluid underwent only moderate
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changes in stiffness during the.overall cycle. Note, while a..perfusion

of hammonics is introduced-by even moderate—changes in stiffnes§s., $o long. ... .

as the resulting spectra are strongly bound by the freguency eavelop.of
the. dominate system frequencies, spurious efergy_flow to higher order
modes is insignficant. Specifically, for the implicit scheme, if the

choice of time-step size is gauged to the dominate.higher.order system

frequencies, then the introduction of lower order spectra by the squeeze... ..

film has little.effect. on numerical stability. Im contrast, if strong
stiffness modulations- occur, then significant améunts of energy flow are

introduced in the ever shifting highér order modes. This leads to solu-

tion instabilities unless smaller At are- introduced. In this context, as.. ...

noted earlier, since the explicit appreach tends to be more efficient for
a given At, for.problems involving strong vs. weak imbalance loads, its

use is advocated over the implicit scheme.
7. SUMMARY

The main thrust of this-report has been to outline. the second.year
results of the Engine Dynamic Analysis with General Nonlinear Einite
Element Codes Grant. This has in¢luded two main areas namely:

i) Implanting the squeeze -fihn damper element into a general

pur ose FE code for.testing ard evaluation and; -

ii) Determining the numerical—characteristics of the FE generated. .............

rotor-bearing-stator simulation schente.

Due to the generality of the approach taken, .the overall implant
strategy dand associated algorithmic schemes has several important features
namely:

i) Handles hierarchal rotor-bearing-stator system involving the
possibility of scries and parallel substructure; hence, series

and spoole! engine configurations can bé handled;

-k
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| i1) Handles targe deformation-kinematics and kinetics;
i11) Implant architecture is.well suited to handle.the possi-
g bility of rubbing and contact;

iv) Due.to the use of the ADINA code, a-wide assortment of— . . .. -

element and.material types can be used in a simulation;

o v) To enable thé incorporation of new_time stepping «:gorithms, ...

- both an explicit and implicit formulation has been incor-

porated. in the implant and; ; .’

"~ vi) 2-D and 3-D-graphics plotter schemes have been developed: to é
enable the post processing of response data;..this includes; .. __ : ?

(a) Bearing/Rotor trajectories; L

(b) Stator trajectory; :

(c) Rotor Orbit;

(d) Force velocity and acceleration histories at a given

location and finally;

N M i

\; . (e) The 3-D processor erables the plotting of isometric

L views—of the rotor shape at anytime.
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APPENDIX.2: . USER I/0 INFORMATION

This appendix outlines-a supplement that must be-efployed together -

with the main "ADINA" manual to_help model and run general engine dynamic

LA
{

simulations. The manual.presents the necessary changes and additions to

"ADINA" to implement the bearing element iato the -code.

basically the same. This is achieved by adding a new bearing element.to
the 1/0 stream. This—was madé possible-by introducing-several new. features
to the I/0 namely: : *

S e A A i She e

(1) A master control card;
(2) A bearing element group; )
(3) A rotating.inbalarnce loads generator; and,. ... i

- (4) Plotting capabilities.

In what follows, items i).- iv) will be discussed in detail. As noted
e earlier, such information is to be used in conjunction with the..standaed
ADINA I/0 manual. In keeping.with the style of that manual, the following

discussion is written in the same form.

A2.1 Master Control Card

Card 3 in ADINA user's.manual should be replaced by the following ... ... . ..o .

imaaemad L

card:

IT MASTER CONTROL CARDS (continued)

Card 3: Frequency Solution Request Card (215)

PRI -

note columns variable entry

(1) 1 -5 IEIG F]gg indicating frequency sclution
mode;
£Q.0; no frequency $olution
EQ.1; find Towest frequencies—and
associated mode shapes




r—r:m-v?—rw T T R

note cotumng variable.... entry

| (2) 6 -10  IBEAR Flag indicating béaring dynamic

‘ simulations;.
EQ.0; no bearing simulation required .
EQ.1; bearing simulation required

-

| NOTES/. .

i (1) See ADINA user's manual. | |
Eéi (2) The.control parameter IBEAR determines if the program

;; is to simulate squeeze film damper employing the- bearing. ‘%
gt element. If IBEAR equal to 1, then bearing element d
%; group must be input.

é: A2.2 Bearing Elemert Group

2; Bearing elements are members allowed arbitrary orientation. in the global. -
k coordinate system used in ADINA. The bearing element is.2-node element

; with only global translational degrees of freedom at each.-node. .The
| bearing element simulates the squeeze film damper. One of the two nodes
of the element represents the damper while thé second node represents i

the stator. ... . ... ;

Thé following input is required for each element group consisting of

bearing elements: . .. :

Section A Element Group Control Card ‘ 7 1

This card defines the number of elements in this group, etc.

Section B Element Data Cards

1. Geometric and fluidi¢ properties_of squeeze ftin damper. %
The nominal damper annulus diameter, length and radial - i
clearance are defined in this section for each bearing

element. . The positions of the damper ports, the pressure




A speci

is foll
A2.2A

not

(1)

(2)
(3)

(4}

(5)

NOTES/
(1)

. Element Nodes: The nodal._points of bearing elements

at each port, the lubricant.viscosity, and the film e s
rupture pressure are.also defined. .Other-variables
related to the calculations of the damper tangent

stiffnéss and damping matrices are defined in this

section.

L II’ o

are input in this part.

e ey

fic etement group defined by the above input cards

owed by the input cards of another element group.

Element Group Control Card (614)

7

e columns variable entry j

1 -4 NPAR(1) Enter number "1M_ |

5 -8 NPAR(2) Number of bearing elements; . ;
GE.1

9 - 12 NPAR(3) Enter the number "1 ]

13 - 16 NPAR(4) Element birth and-death
option; 4
EQ.0 elements are active
throughout the. solu= - - \
tion %see note 3) 4

17 - 20 NPAR(5) Element type code;.
Eriter the number "31_

25 - 28  NPAR(7) Maximum number of nodes used
in any one element;
Eriter the number "2"

JUNE- O . W

BEARING element-numbers in each group begin with
one (1) and enid with the total number of elements

in the group.




:§ (2) The parvameter NPAR(3) is used to help the program
;; to go through the proper execution path

g (3) The variable NPAR(4) identifies_wheéther_the ele-
L ments of the element_group are—active throughout
the solution. _NPAR(4) can take different. modes.
For the present time, it takes the value 0. If

NPAR(4) .EQ. O, the elements are active throughout

the solution.

(4) The variable NPAR(5) defines the type of the element o

used in this element group. Currently, it only

takes the value "3".

(5) NPAR(7) limits the number of nodes that can be used

to describe any bearing element in this element

- group.

A2.2B Element Data Cards | :

AR2.2B.1 Geometric and Fluidic Properties of Bearing Element

b2k,

The necessary pre-selected geometric parameters of the damper

R

is read in this section. This includes the annulus.diameter
- of the damper, the bearing length, and the bearing clearance.

The oil properties (e.g., viscosity and pressure rupture)

are also read. The element selection, stiffness matrix for-

R 3

. mation, and the damping matrix formatior options aré input

in this section also.




Card 1: (I10,6f10.0)

note columns variable ... .entry
A (1) T - 10 M Bearing element number;
' ! GE.l.and LE.NPAR(2)
‘ 11 - 20 BD Nominal bearing_annulusg
§ diameter
i 21 - 30 BL Nominal bearing length
: 31 - 40 BE Bearing annulus radial
‘ clearance
I
i 41 - 50.. VISC Bearing lubricant vis=
B cosity
o 51 - 60  PVAP Film rupture absolute .
- ‘ pressure (PSIA) !
- , S
p (2) 61 - 70 TH1 Position. angle of lubri- o
) cantport-1 (dejrees) ;
= !
Card .2: (3f10.0,615) o
A note columns variable entry
o (2) 1 - 10 TH2 Position angle of lubri-
FUCTE cant port-2. (degrees) b
o ; 11 - 20 PB1 Specific boundary pressure ' .
: . at port-1 (PSIA) ;
21 - 30 PB2 Specific boundary pressure. o
at port-2 (PSIA) Py
C 3t - 35 NGRID Number of finite-difference |
- rid points per damper
. : ?Odd) !
S 36 - 40 NSOLN Solution type; ;
- .. EQ.1 long-bearing solution . :
b £EQ.2 short-bearing solu- j
S tton }
\ EQ.3 Fourier-Seéries 2-D :
Lo convergent solution. 1
' 41 - 45 NPORT Number of Yubricant ports; {

E GE.O and LE.2

s ———
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ORIGINAL. PACE.
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Card 2: (3f10.0,6158) continued...

note columns variable _ entry
46 - 50 NFILM Number of.identical.
| annuli for fhe béaring
- 51 - 55 KOFK Bearing. etement stiffness
matrix formation. options

EQ.0 . no-stiffness reform-
ation. is performed

EQ.1 stiffness reforma-
tion is performed .
56 - 60 — KOFC™ Bearing element damping. f 'j
matrix formation.option; - o
L EQ.0 no damping matrix o :
e formation.is per~ . ‘,
s formed. k : l
EQ.1 damping matrix is — ... . f
- performed. .
:
NOTES/

(1) Elements must be input in increasing element number
order. If cards for elements. (M*1, M+2,...,M+J)

are omitted, these "J" missing elements can be dens

¢rated 1n the same way as ADINA does.

(2) The position angles_of lubricant ports must be in-

put in degrees and are measured as skhown below:

P ]
e e B b

Y

. wayn

-
———
e . ALttt a2 Lk e €

E
|
l
F
1
Y




| - | A2-7

A2.2B.2 Element Nodes

Following the previous bearing information, each elements'
i nodes and their deqrees of freedom are input. The deyrees |
of freedom .of the nodes which represent.the bearing element -
may be different from those defined in master contrel card
number "1", Accordingly, the degrees of.freedom.of the

bearing element-nodes are redefined as applied to this
clement individually, ?

Card 3: (1514)

note columns variable entry
1 -4 M. Bearing element. number;
GE.1.and LE. NRAR(2)
A 5 - 8 IELD Number- of nodes to de-.

scribe this element

9. -2 KG Node- generation increment
used to compute the node:
number for missing ele--
ments; .

EQ.0 default set to “1*

i (1) 13 - 16 IDOFB(1) Roter.node X-translation ... ...
- E code;

EQ.0: admissible

EQ.1: deleted-

(1) 17 - 20 IDOFB(2) . Rotor node Y-translation
. code »
(1) 21 - 24 IDOFB(3) Rotor node Z-translation
code_. .
i (1) 25 - 28 IDOFB(4) Rotor node.X-rotation ..
iﬁr . code

' (1) 29 - 32 IDOFB(5) Rotor node Y-rotation
4 code oo ...

. (1) 33 - 36 IDOFB(6) Rotor nede Z-rotation
i

code

e g S




|

|

) *: note
f'
|

|
i__ (1)

Card 3:

!
L
i 8
o
g ()
< (1)
(1)
(1)
a1 (1)
A

(1)

(M)

Card. 4:

note

(1514)
columns
37 - 40
4]

45 - 48
49 - 52
53 56
57 - 60
61 - 64
(215)

- 2 S

columns

1

6

- 10

centinued, .,

variable entry
IDOFB(L) Stator node X-translation
code;
EQ.0: admissible
EQ.1: deleted. .
IDOFB(2) Stator node Y-translation
code -. '
IDOFB(3) Stator node Z-translation .. |
code
IDOFB(4) Stator node X-rotation________;:
code.
IDBFB(5) Stator node. Y-rotation -
code
IDOFB(6) Stator node Z-rotation
code
IPLOTE__Control. parameter-for- -
saving bearing re$ponses

for future-plotting;

EQ.O:
EQ.1:

variable___ entry

NOD(1)

NOD(2)

bearing re$ponses
are not saved
responses are Saved
on. tape- to be. used. o
by post-processor 2=D !
and 3-D. plotting. ‘
programs

Global node number defin-- -
ing the ROTOR of the bearing '
element (nodal point 1)

Global node number defin- ‘?
ing the STATOR of the bear- -

ing element (nodal point 2)
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NOTES/

(1) The bearing element is a two node member. . Oné . node

defines the rotor ($haft) of.the engine. and the.

other node defines the-stator (housing) of the bear=

ing.— During the input of tae bearing nodes and

their degrees cf freedom, the node defining the ROTOR

must come.first (nodal point 1),

A2.3 Rotating Imbalance Loads

In bearing problems, the..following card must be.used to in-

put the rotating loads data.

centrated loads input cards.

It followsADINA regular cdn~

Concentrated Rotating Loads Data. (315,2F10.0,15,2F10.0)

note

(1)

columns

1

6 - 10........

11

16

26..~ .

36

= 5

15

25

35

40

variable

NOD

IDIRN

NCUR

FAC

ARTM

KL

entry

Node number to which this
rotating load is applied;
GE.]1 and..LE. NUMNP_..

Degrees of freedom. number

for this load. component:
Enter number "2¢

Time function number that
describes the -time dependence

f{t) of the Toad;
GE..1 and LE. NLCUR

Function multiplier used to
scale f(t) to obtain the...
lToad-at time “t"

Arrival time of the forcing.

function

Node number increment used
to generate loads at the
missing nodes;

EQ.0 no generation




ORIGINAL PALH v

- Concentrated Rotating Loads Data (315,2F10.0,15,2F10.0)
| continued ...
E " note columns variable .entry
% (2) 41 - 50  TH Initial phase angle of

3 rotating imbalance load —

it applied at node NOD

3 (2) 5T - 60  SP Rotating speed of. imbalance.

; load applied at node NOD—

] (RAD/SEC)
g* NOTES/_
ff; (1) Input as many cards . in this seéction as.the number .
;7- of nodes where rotating imbalance loads .are applied; 1
?f one card for..each node. f
| _

% (2) The initial phase angle and speed of rotating load ;
?l measured.as. .shown in the following graph:

¥ Z

;f A

E ' Q<SP ) . IMBALANCE LOAD P(t)'

: AB(TH)

l '
> |

4

[\

A




L
L A2.4 Plotting Capabilities
I .
% During the output phase, the ADINA flow was interrupted to. . "W?MWM
,7 save the necessary bearing responses on-a tape-to be-plot- (.
; ted in a separate plot job. The displacement velocity i
acceleration and bearing force.components of bearing: stators ;
» ) e
- ; and rotors. are stored. This is done in subroutine “WRITE".. !
E‘j : More details on the plotting capabilities are given.in f
- A
{5, ; Appendices 4 and 5 which Yist the various plot routines. 7
-
F |
- L
3 |
g
S i
3 |
S :
L !
’ ;
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H
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o ARPENDIX 3= LIST OF ROTOR-BEARING-STATOR UPDATES_TO ADINA CODE

The listing which follows includes:-

b s et e

irf {1) Required JCL _—
fﬁ‘ : (2) Rotor-Bearing-Stator Coding Update

PAGEEEE AN MRy
‘e N

: 1
i
': i
) i
.
- {
'k' - ;
o

——




R N R A - o WEERERITY T

ORIGINAL PACE

OF_200R QU N—‘T\’
7/ /NASAPR JOB XXXXXsZELD
€x# JOBPARY SK [P=YES yFURMS=1pPW3
/7 EXEC SAVE,DATASET=CIDATA
X XSAVE PROC TEMP='£E% (DATASE TDOATASET 4 PRIME=20¢ SCNORY.=10 s V.OL = ._.
X X DISP=PASS, STATUSZMODsUNIT=SYSDALFLLE=L sLASELSSLs . -
XX DEN=4s3LK=61 € Qs SPACE=TRKJRETPD =0
EERRRREREFR KRR R KR EE R R R AR E R R KT E KR RE KRR KRR R R R KRR SRR ER KR KRR K& ®
X% PURAPUSE: PROC TO TAKE INPUT CARDS TO A TEMPORARY UVASK_FLLE .. &
* A% [0 AGIPOLT7VD M0DLIFIED: 7 JUL 81 (OEH) &
REXRER R KEE R R AR KRR R ERE R R E R KR ER LSRR R EER KRR EEKEE KRR R KRR KRR KR R &
XXSAVE EXEC PGM=AGIlPOL71+REGIUN=64K
XXSTEPLIB DU USNSACAD CUMPLIBDL3P=5HR
XX DD DSN=SYSZLPLILIB,DISP=SHR
XX 0D OSN=SYS2«CMPILERSHDI SP=SHR

XXSYSPRINT DO 3YSOUT=A
XXOQUTRUT. DD OSN=STEMP EDATASET DISP=(ESTATUS+EIISPY,VOLESER=EV UL,

X.X LABEL: (LFILE s SLABELIRETPIGERETPO ) s UNIT=EUN IT
X X SPACE=( LSPACE» (EPRIME, &ESCNDRY) 4RLSZ ) s

XX DCB= (RECFMSF U LRECLIA0BLKSI ZE=6BLK+ DEN=SDEN)
/Z/75YSIN. DO ¥ GENERATED STATEMENT

/7 EXEC USERPAN yDATASET=8EAR
XXJUSERPAN PRIC TEMP*ELL® DATASETSDATASETPRIME=20,SCNORY =1D 30:SN=4,

XX VOL= o LABEL=SLI,FILE=14DISP=PASS, STATUSEMOD s UNLT =SYSDA s .

X X. BLK=6100:RETHPD=0Q +.SPACE=TRK.

CXRXREEERE R R R ER KRR ER AR REREAR S RAR KR KRR KNSR KR AR B KRR LR R R E R KRR KRR Rk &
EXx PURPJISE ¢ ALLUNS ACCESS TO USERPANVALZT LiIBRARY i ®
L ¥ 2 INSTALLERS GARY SPONSELLER MODIFILIED? 7 JUlk. 81 (VEH) ®
KR E LB R E KR LR KRR REE KGR RN R KRR R KRR A RER AR KRR EE R AR SRS ER R R AR KR KK KKKk &
XXGU EXEC PGM=PAN#] ¢REGIUON=1238K

XXSTEPLEB OO0 DOSN=PANLUADLIB»DISP=SHR
XXPANDO L DD DOSN=USER «PANVALE T DI3P=5AR v
XXPANDD2 DD OSN=ETEMP LEOATASETsUNLT=EUNI TSI SP=(ESTATUS«ED ISP),

XX SPACE={ b3PACE s (LPRIME s ESCNDRY ) ZRLSE Y ¢ VUL=SER=EVOL.
XX DCB= (RECFM=F 3, LRECL=30,BLKSI ZE=EBLRK 4+ VEN=ESDEN) »

XX LABEL=( EF LLE s ELABEL » RETPD=ERETPD)

X XPANDDS DD UNIT=SYSDAYSPACE=(CYLs(351,41L1)),

XX OCB= (RECFM=F I lRECL 240 +BLKSLZE=EBLK s DSORG=PO)

XXSYSPRIRT 00 SYSOUT=A °
XXSYSPUNCH DD SYSQuT=d

/7 /SYSIN oD & GENERATED STATEMENT

/77 EXEC FURT.DATASET=BEAR

XXFURT PROC SUURCE=,0uJaNLOECK sMAPEND ) LL3T=NU. TEMP =461

X% DATA SET=DATASETs [0=+CODE=EBCOICLIHEGNT=60DI5P=PASS

EPERREE KRR REEE R K ERE JEEV E R QAR KIL R LSRG R LR R R R AR RR K KRR R R E PR R SR AR O R & &

L X3 PURPCSE: CUOMPILES A FUGRTRAN PROGRAM (Gl CUMPRILER). t

[ X ¢ MODIFIED: Lo JuL 30 (ELW=w)

EEREEER R ERAERR B C SRR E R AL R KRR EEKAR #t###tttﬂt#tt&*#ﬁttt*ttt*#t&##cxtwwn.
XXFORT GCXEC PUOMSIWIFURT JREGLONSL 28K,

X % PARM={ * LSOURCE ¢ 3UURCE ¢ b330 s EAAP«MAR» ELIST 4LIST 4& 10410,

XX SECUDE W LINECNTSLLINECNTY)

XXSTEPLLIB DU DSN=SY32.FTGICUMP4)I5P=54R

XASY SPRINT 00 3'¢SauUT=A

XXSYSPUNCH U0  >YSauT=(3

XXSYSLIN O30 DSN=LLUDADSETsUNIT=SY3DA3PACE=(%00,(1000,200)),
XX OCB=BLK5I12E=200+D15P=( MUY+ PASS)

XXSYSIN DU OSN=ETENPLDATASETO1SP={0LD +EDLSP)

/7 EXEC GOFORTYL »LIBSMEL iB2+PRIGSADLINAIGOSLIZE=950K4DISK=
XXGOFORTL PRJIC GISIZESL2BKIEP=MALNs STATUSSMUD 4Ol SP=PASS oFLLE=T,

X X LIU=DUMMY 3P RISV UMAT S LABEIL=SL+UNI T=SYSDA o VUL= s JE N=4 .
X X UN-IT 4= SAVED » SYSLIBSOUMMY , TEMP= '&b'.CC-4.BLK-bloO-
%X DATASETSVDATASETAMAP= DL SK2tDUMMY , ¢ PREC=5P,

R Y

B P =" 4
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' OF POOR QUALITY

- xX. PR IME=20.4 SCNDRY=10 s PLATSIDUMMY o ¢ o QUTPUT=, PREF L X=BL 18. !
Loy t‘t&#ttt*tt#ttt###*#t#&*t‘#tﬂt#tttttttt*#tlttt‘#*t##tﬁ***#t#tt#ttt&xtttt i

&
EREERERREK REBRE KRR EL LB RE R T RERE KRR ERR KRR KRR KRR R R AR B R KRR KRR R ER K

! *r& PURPOSE: EXEGUTES A FORTRAN OBJECT PROGRAM RESLDING.. . ™
‘ 222 IN A DISK.PDS. LISRARY. x
ke DATE MODIFIED: 7 JUL 81 (DEH)

X XGO EXEC. PGM=LOADER +REG [ON=LG0OSIZE +COND=(&CC ol )y ..
XX PARM=*EMAP oMAP,S125=6G0OSI2E s EP=SEP
XXSY.SLOUT DD SYSOUT=A

7/7SYSLIN DD OSN=ELIADSET .01 5P=0L0.

DfB“(RECFM=V3b.LRhCL-315)cBLKSJZE=3156.BUFNU

V4
/7/FT20F001 DD OSMIUSEReLISTNL O ISP=(NEWCATLG)

' X/SYSLIN DD DSN=EPREFIX e «6lLIBL SPRIG I SP=SHR.
¥ 77 DO DSN=EPREFIXe.ebl [Bol EPROG) « DI SP=SHR
o XXSYSL1IB DD DSN=SYS2.FTMILIB (DI SP23SHR. )
¥ XX DD DSN-PLIB.LSXSLIB#DLSP SHR- ,
" XX DO DSN=1 MSL.FS3DOOOZ.&PREC.JISP“SHR :
o XX.. DD DSN=SYS2.5UBPGMDI.SP&SHR. :
i XX 00 OSN=ACADSUBL IB4DISPESHR
» //ETO01F001 0. UNLT=SYSOALDLSP=(NEW+JELETE) +SPACE2(CYL(303))s - :
o /7 OCB=(RECFM=VIS, LRECL=3152,8LKSIZE=3156:8UFNO=L) .__ .
v XIFTOLFOOl DD &DISKeUNIT=SYSDALSPACEX(CYL (241 ))
; OCB=(RECFM=VBS LRECL=1000,BLKSLZE=3156). i
;. //Frn29001 DD UNILT=SYSOAWD ISPANEWDELETE) vSPACEZ(CY L. (3,3)), p
: OCH=(RECFM=VIS,LRECL= 3t5_.aux3125 3156 .8UF NU=1 ) ]
L x/Froasoox OD GSOISKUNLT=SY¥SDA, SPACE=(CYL .02 ¢1)),DCB=%FTOLIFOOL i
‘o //FfTO3FQ01 U0 UNIT=SYSDADISP(NEWDELETE) o SPACE=(CYL, (L s1)), .
& /77 DCB2(RECFM=VBSLRECL=31528LKS.12E23.156+BUFNO=1.)
i X/FT03F001 DD EDISKeUNIT=SYSUALSPACE=(CYL.4(241))+DCB=*FTO0LLA0L
B /7/FT04F001 DD UNLT=SYSDADISP=(NEWDELETE) oSPACE=(CYLe{(3s3)),
77 OCB=(RECFM=VE S, LRECLF3152:8BLKS1Z2E=3156 48UFNO=1)_ 3
X/FT04F001 DD OULNAME=EUNIT 4. ;
X XSAVED DD OSNSLTEMP «&DATASET DISP2(ESTATUS (LD1SP)eUNITSEUNLIT ¢ . i
X X SPACE=( ThKs ( EPRIME  ESCNDRY) ¢RLSE ) + VOL=SER=&VOL .. !
= XX DCB= (RECFM=FB,LRECL=80 +8L.KSI.ZE=EBLKs DEN=ELDEN) o — ]
{ XX LABEL= ( &F ILE s 6LASEL) A
- X XW ORK DD CDISKeUNIT=SYSDASPACE=(CYL»(251)).0CB=%FTOL1F001
- / /BT O0SFO0L DD DDNAME=SYSIN .
- X/FTOSF001 DD DONAME=SYSIN 3
- //FTO06F001 . oD  SYSQUT=A v ,
X/FTO6FUQL DD SYSIUT=(As9E0UTPUT) sOCB=RECFM=FA. i
//€ETOTFO01 DD UNIT=SYSDASDISP=(NEW,DELETE) s+ SPACE=2{CYLs(3 31Jk, ‘
. /7 , DCB=(RECEM=VESILRECL=3152,8BLKSIZE=23156 BUFNO=1} .
- X/FTQ7FQ00L DO SYSQUT=8 ;
" XXPLOQYTAPE 00 &PLUT.SYSQUY=G )
//FTQ8F001 DD UNLT=SYSDA+DISP=(NEWDELETE) o SPACE2(CYLe(343))s.
77 DCB=(RECFM=VBS,LRECIL.=3152+8LKSIZE=3156 ,8UFNO=1.).
//FTQ9F Q0L 0D UNIT=SYSDADLISP=(NEWDELETE) + SPACE=( YL ollol))s. .
77 DCB=(RECFM=V5:;LRECL-3&S£.8LK$JZE=3156.&JFNO-&)
//FY10F001L D0 UNLT=SYSDAIDIIPI(NEWSDELETE) » SPACE=(CYLe(343)),.
7/ oca-(Recsnsvas.LR&CL-axsa.B-stze-dxsa.auFNu-;:
/7 /F¥11€001 DD UNLT=SY53A4D I'3P=(NEW,DELETE) .- SPACE=(CYLs (353) )
/77 - DCﬁ‘(RECFN—VES.LRECL‘:&SL.BLKSIZE,3156~ UFNO=1 )
//ET12F00L . .....00 UNIT=SYSDAJDISPIINEWLDELETE) o+ SPACES(CYLo(3:3)) 4
/77 oca*(athn-vaa.LRECL-JLS-.BLKSLZE=J|56.uuFNu-z)
//FrxaFoox VO UNIT= SYSD&.DISP=(NEN¢DELET&).SPACE'(CYL-(JaJJL» K

77 SPACES(TRKs(150420) +RLSE) » i
V4 UNIT=SYSDA s VOL=3ER=ACADOL &. :
7/ OCB=( RECFM=FB (BILKS I ZE =1 2960 5 LRE CL=8J) .

/Z/SYSIN DD OSN=6ECIDATALDISP=(ULD JOELETE)

» M o e n D R
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CRIGIT L L P
OF POCR QUALITY

LEF6531 SUBS
IcF6531 SUAas
LEF6531 SusS
[:F531 Suds:
- IEF6531 5U3S
. IEF653] SUBST
1EF6331 3UBST
B £E6531 SU3ST
. [EF6S53T 3UBST
' [EF6S3l SU3ST
[EF6531 SUSST
1EF6531 SU3ST
IEF6531 SUBST

i ION uCL
1
1
1
i
1
L
I
1
1
i
i
LEFO 53] SUBSTI
1
{
{
I
I
1
1
{
1
i
{
I
i
{

LUN JCL
TION JCu
TN JCL
1N JCL
[ON oCL

T DSN=ELCIDATA QI S2=(MODy PASS) s VOLSSER=s . o e e
1 LABEL=( 1+ SL¢RETPD=0) ;UNIT=S¥SDA, :

T SPACE={TRK 9{ 20,1 0)+RLSE } s

uT JCB=2(RECFMSE BoLRECL=80,BLKSIZE=6160.DEN=4). .

¥ DSN=GEBEAR &UNI T2SY 30440 IS3P= (MRQWPASS ).

T oPACE-(TRK.(&O.lO)uRLSE)oVOL—SER—

TI3N JCL ICA= (RECFM=F 3 LRECL=3D, uLsslz:—sxoo.uEu.¢). _
TION JCL LASEL=( LsSL «RE TPO=Q)

TIUN JCL =-DC3=(RECFM= FB.LR:CL-SO.BLKSLZE’biﬁa.DSORu-PO) -
T

T

T

T

T

T

T

T

—1—1-11‘0—1

|| 111 |;

LN JCL PARM=(  SUURCE ¢ NOOECKs NUMAP I NOL IST e IDs *
ION JCL 'EdCDIC;LINECNf 60 *)
[UN JCL D3IN=EEBEAROL3P=( LY, PASS)

IuN uCL PGU4=LOADER s REGION=IS 0K+ COND= (3 sLT ) ».

O PrIrv- g are o

ION JCu PARMS *MAR ¢+ SI ZE=950 K+ EPSMAINS

IEF6531 SuUBsST LON JCL OSN=PLIBMELIB2(ADINAY D ISPESHR.

VTR AT TN T QR IAT TNy Ry Eeeem o o

[EF6531 suadst (ON JCL DSN=PLISeMELIB2(L ADINALLDISP=SHR

IEF653L1 SUdST ION JCL OSN=PLIB«DUMMY s3I SP=3HR

3
:
b
]

-
-
-
-
-
-
1EF6531 SUBSTITUTION JCL = D:N-IM:L.FaB)OOO&.SP.DlSP:SHR. ‘ 1
IEF653]1 SUSSTITUTIUN JCuL = UNLT=SYSDA»SPACE=( C¥Le(.2+1))
1EFo831 SUASTITUTIUON JCiL = UNIT=SYSDAsSPACE= LLYL;(Z'l)).D CO=% oFTO1F 00:1.
/. [EFO6S531 SUSSTITUTIUN JCih = UNIT=3YSDASPALE= LLYL;(Z-lJloQ&d—#oFTalFQOL_m_
- IEFES3] SU3STITUTIUN JCL = DDNAME=SAVED
- [EFm530 SUASTITUTION JCL = DSN=LLDATYASETI1SP={ MUY+ PASS) s UNIT SSYS0A,
s IEFOD31 SUBSTITUTION JCL = SPACE={TRKs(20, xo;.RLaab.yoL- ER=,.
: IEF6531 SUBSTITUTIUN JCL = DCB»(RECFM-FJrLRECL 80,BLKSIZE=6160:DEN=4 L
] IEF653] SUBSTITUTION JCL = LABEL=(1,SL)
. [EFDS3] SUMSTITUTION JCL = UNIT=SYSDA+SPACE=(CYL(241))+D0CB=%,FID1IF001
IEF6531 SUSBSTITUTION JCL = SYSUUT=S(As ) sDCB=RECFMZEA '
[EFO931 SUSSTITUTIUN JCL = QUMMY.SYSOUT=G 1
1EFsa8] UNVALID DOl3P FICLD= PAS3 SUSSTITUTED :
ALLUCe FOR NASAMR SAVE 1
172 ALLOCATED TO STERLIU :
16l  ALLUCATED TO
161 ALLUOCATED T
161 ALLOCATED TQ SYaduDoc
- JESZE ALLUCATED TU SYSPRINT
o S6E  ALLOCATED TO QUTRPUT . :
- JES2 ALLUCATED TJd SYSIN i
' NASAPR SAVE =~ STEP wWAS EXECUTED = CunNg C3ODZ 00d0 R
3 ACAD ~COMPL 1B KEPT \
= VUL SER NUS= ACADO2. ) ‘
SYSQ.PLILID KEPT
VOL SER NU3= SPJOL2. :
SYS2e CMP ILERS KEPT - - {
VOL SER NUS= SPLOL2. oy
SYSCTLG.VSPOOL2 KERT ey
VOL SER NUS= SPOOL2,. :
JES2eJOBO0137.5U0103 SYSOUY
SYSH1229.TI91813.RAJIVNASAPRLCIDATA PASSED. ...
YOL SER NUS= wWOrRO3.
JES2.00800137.510101 SYSIN
STEP /SAVE /7 START 31209.0918 .
STEP /SAVE / STOP dilol3.3913 CPU OMIN J00.31482C. SRy IMIN d04988EC /

ALLUC . FOR NASAPR 0J

269 ALLUCATLD Tu STEPLIU
161 ALLUOCATED TJ SY3009004
172 ALLUCATED TO PANDDI
2oL ALLUCATLD Tu PANDOL
166 ALLUCATLD TU PANDDY

PRI S Sy
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- . IEF2371 JES2 ALLUCATED Tiu SYSPRINY _

: ; IEF2371 JES2 ALLOCATED TU SYSPUNCH. ; k

: : LIEF2371 JESZ2 ALLAOCATED TO SYSIN _ ‘ ' ;

i IEF142]1 NASAPR GO = STEP _wAS EXECUTED « COND CODE 0000 . j

- IEF 2851 PANeLUADL 1A KERT.—

S IEF28SI  VOL SER NUS= STURO2& . .. . -

S 1EF2851 SYSLTLG.VENO0OL2 KEPT.......

v IEF2851 VOL SER NUS= SPOUL2.

F" 1EF28S1 USER sPANVALET KEPT.

R IEF 2851 VOL SER NOS= ACADOZ2. :

TR (EF2851 SYS81229.T09181 9 RA000NASAPRCBEAR. PASSED..

= i JEF 2851 VOL SER NUS= wWORKO3e :
LEF28SL. SYS812294TI9181L.9.RA000NASAPRLROD00V0! QELETED ‘ . : {
IEF2851 VOL SER NUS= WORKOL :

ﬁ : IEF 2851 JES2.40803137.500104 SYSJUT ‘ | p

e lEF2851 JES2.40800137.500105 SY-SQUT.. : '

T 1IEF 285! JES26J0BNO1374510102 S¥SInN

b (EF3731 STEP /GU /. START- 812290913 o 1

SR IEF3741 STEP /GO /7 STOP 8122940918 CPU OMIN D8e3783C SRY.. oo e

i [EF2301 ALLOC« FOR NASAPR FURT

; IEF2371 162 ALLOCAYED TU STEPLIS

IEF2371 161 ALLOCATED TO S¥300066 -

IEF2371 JES2 ALLOCATED TO SYSPRINY

IEF22371 JESZ2 ALLUCATED TO SYSPUNCH

IEF2371 166 ALLOCATED TU SYSLIN-

IEF237i 26E ALLOCATED TO SYSIN v

IEF1421 NASAPR FURT = STZP WAS EXECUTED = CUND CODE 000Q0C

S S et

IEF 2851 SYS2.FTGICUMP KEPT

IEF2851 vOL SER NQS= STORO3.

IEF28951 SYSCTL GaVSPOOL 2 . KEPT—

[EF2851 vVOL SER NUS= SPQUL2.e 1
LEF2851 JES240B00127.500106 SY3S0UT

IEF2851 JES2440800137.500107- SYSQUT

IEF2851 SYS81229«TOS 1819 eRA000eNASAPRLLJADSET. . PASSED

IEF 2851 VOL SER NUS= WORKOL. ) ‘
LEF 2851 SYS81229TO91819.RA000.NASAPRWBEAR PASSED ... i
IEF2851 VOL SER NUS= WURKO3.

1EF3731 STEP /FQRT / START 81229.0918

[EF3741 STEP /FORTY /7 STOP 8122960922 CPV IMIN 10.,07SEC” SRd
[IEF236l ALLOC. FUR NASAPR GU
[EF2371 JES2 ALLOCATED TQ SYSLOUT
IEF2371 166 ALLOCATED TJ SYSLIN-
IEF2371 164 ALLOCATED TO ‘
[EF2371 161 ALLOCATED TO HY300068
IEF2371 162 ALLOCATED TU Systis
1EF2371 164 ALLOCATED TO

1IEF2371 172 ALLOCATEW TO

IEF2371 269 ALLOCATED T3

IEF2371 172 ALLOCATED TO

IEF2371 166 ALLUCATED YU FTOIFOQOL

[EFE371 20E ALLOCATED TO FTJ2F00L

IEF2371 26E ALLOCATED TO FTJJFOOL

IEF2371 166 ALLOCAYED TO FTO4F 001

IEF2371 166 ALLUCATED TO SAVED

IEF2371 26 ALLOCATED TO WURK

IEF2371 2%E ALLOCATED Tu FTOSFQ01L A

IEF2371 JES2 ALLOCATED TO FTO6F001 |

IEF2371 206E ALLOCATELD T3 FTO?F00L i

IEF2371 DMY  ALLUCATED Tu PLOTTAPRE i

IEF2371 166 ALLJUCATED Tu #TO8FOOL ¢

IEF2371 166 ALLOCATED T2 FTO9F001 :
a
i
!
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I€E£2371
IEF2371¢
LEF2371
IEF2371
IEF2371
IEF1421.
IEF285]
IEF 2351
1EF28S1
[EF2851.
LEF 2851
LEF2a51]
LEF28ST
IEF28s1]
IEF23851
IEF285]
I1BF28S1.
IEF28S].
lEF28s1
1EF23S1
1EF28ST
IEF2851
IEF28S1
IEF285]
IEF 2851

. lEF 2851

IEF 2851
1EF23s51
LIEF28S51
LEF 2851
IEF28S1
IEF 2851
IEF 2851
IEF28SL
IEF28s1L
TEF 2851

IEF28S]......

IEF 2851
[EF 2351
IEF 2851
1IEF28s1
LEF2851
LEF2851
IEFZB8S]
IEF 2851
lLEF2851
IEF28H 1L

1EF28SIL .

2851

a
(¥ ]
—
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CUuUvaNeuuOuy

166 ALLOCATED T4- FT10F
26E ALLOCATED YO FTL1F
26E ALLOCATED

- o A
oRIGIMAL BALE 1§

OF FOOR QUALITY

001
00t
TO-.-FT12F 001

166 ALLOCATED TO FYL3 001
164 ALLOCATED TO FT20F001

NASAPR GD = STEP WAS. EXECUTED = COND. CQDE 0000

JES2.40800137.,500108
SYS812294T09181 FeRA0I0«NASAPRL CADSET....
VAL SER NOS= WORKO0L.

PLIBMELID2.

VOL. SER NUS=

ACADOL

SYSCTLGVSPO0L 2

Vet SER NOS=

SPQOL2 e

SYS2.FTMILLS .
VOL SER NOS= STORO03.

PL18 .+ QUMMY
VOL SER NUS=

ACADO1L .

IMSL «FS3D00025P

VCL SER NUS=
SYS2 . SUBPGM
VOL. SER NOS=
ACAD.SUBLIB

ACADO2.
STOR02 .

VUL SER NUS= ACADO2. '
SYS81229+T091819«RA000«NASAPR.R 0000002

VOL. SER NOS=

WORKO Ll e

ST Y 7

SYS58122F«TOP181 9RA000NASAPRLRIOIIV03

VG, SER NOSs

SYS81229eT0918LG5eRA000.NASAPR.R0000004 .

VOL SER NUS=

WIRKO3 .
WORKOJ3.

SYS81229.T09181 9eRA000eNASAPRIR000000S

VOL SER NUOS3=

WORKOL .

SYS812294T09181 9«RA000.NASAPRDATASEY

VOL SER NOS=

WORKOL o

SYS812294T09181 SeRAOU0aNASAPRWRO000006

VOL SER MQOS=

WURKO3 e

S5YS8L229.TO0918194RA000.NASARRLCIDATA

VOL SER NOS=
JES2.408B0013

WIRKQ3,
74500109 )

S5Y5912294T09181 FeRAVV0NASAPRR0303007

VOL SER NOS=

WORKOJ ..

SYS81229T091816«RA000NASAPRLII V000008

VOL SER NuUS=

WORKOL e

S¥S81229+T091819RA000sNASAPRRQA0000UY

YOL SER NOS=

WIRKO Ll

SYSBL22Fe TOYLBLIRAQO0JNASAPRLR 000010

VOL SER NUS=

WORKOL &

SYS81229.T091 831 GeRACOUNASAPRRO0000L 1

VOL SER NUS=

WUORKO3 e

SYS81229T091d19.RA00QNASAPRR 000001

W

VYOL SER NUS= WIRKOJ3e
SYS81229.T09181 3RA0U0«NASARREIV0001 3

VOL SER NOS=
USERL ISTN1
. ¥OL SER NUS=z
STEP /G4
STEP £GU
265 ALLOCATED

WORKOL .

ACADOL »- X
/7 START 31229,.0922
/7 StTop
TO SYS00001

8122942923 CPY -

A oA 30 hiidh o it

A3-6

SYSOUT
PASSED

KERY.
KERT
KEPT. ... .
KEPT. oo
KEPT. .
KEP-T
KEPT...
DELETED.
DELETED
DELETED..
DELETED.
PAISED...
VELETED--
DELETED..

SYSOUt
DELETVED

DELETED...

DELETED

DELETED

OELETED.

DELETED ... .
DELETED |
CATALOGED:

OMIN 20.85S2C. SRo

3Y581229.T092345eRAVV0NASAPRGROGII0IL

VOL SER NJS=

WORKOJ W

SYS81229eT09181 GeRAQOVANASADPR BEAR -

YUl SER NuUS=

- WORKR3S e

KERT... .
DELETED

‘_...,_._.--._.4.

A WY

TPV DY

it 32 ol - . mla

R A bt

A




r :. oo T TRV R RGeS Ty s e Bl | L o Bl e a L {2 cAd Dias "y s i W
’ s
|
|
. _' - ‘
3 ORIIL: » o e
- OF POUR QUAL {1 A3-7 o
; ® QUALITY |
|
ﬁ
o
j'g IEF237L 166 ALLOCATED YO SYS00003
! IEF28SL  SYS81229470923454RA000NASAPRLR 0000003 KEPT
i IEF285S1 VOL . SER- NUS= WIRKOle
5 IEF28SI  SYS81229.T09181 96RAOCONASAPRLLOADSET DELETED ,
1o IEF2851 VOL. SER NOS= WURKOLe
1. } IEF2371 166 ALLOCATED TG S$YS0000S o ;
i IEF2851 SYS81229.TJ)92345RA0004NASAPRR.000000S. KERT .. ;
. IEF28S1 VOL SER NOS= WORKOL. , , , :
i IEF285] SYS81229.T0918194RA000NASAPRMDATASET DELETED-
o IEF 2851 VOL SER NOS= WORKOLe.
. IEF3751. JOB /NASAPR / START 81229.0918 _
j; ISF3761 JOB /NASAPR 7/ STOP 81229.0923 CPU IMIN 39,70SEC SRd ‘
b : .
fe !
o D
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*CDC*H
#CDC#
SUN T &-
#CDC e
*CDC*

*COC #°
xCOC#*
*CDOC*

[ 2 2N 3

1
-

D-',..Q..,,‘.,..O.T”QQ....O»...I.OQ’..,.,.

V- hiaasiiitabitaat A '“W‘ TETT T T YIREAT s Y rTTeeeT e
. i ol :

ORICINA

OF POOR

MAIN .. ...

uVERLAY (ADINA0:0)

#DECK ADINA
IFOR e 1S NsADINAe RGADINA

PRUGRAM ADINA {1INPUT,

S

A

OUTPUT.. TA
TAPE?, TAX

TAPES2s_TA

\. {“r,uh )
R QUALHY

JATE = 81229 . 0941

DATA SET AAMAIN . AT LEVEL TMP AS OF Qa/17/8)
*DECK OVLIO

PEl e

OUTRUT ». PUNCH, TAPE5=1NPUt¢ TAPEQ =
TAPE2s TAPEJS. TAPEQ,.

APESs. TAPED s TAPC10 s TABRELL .
TAPELZy TAPEL 3y TAREZ244. TARES Y. .T AREGOy.

PE63)

8/34

TAPES L .

e o b 8 ¢ 0—6 . 0.0 o- o o

P E ALLOCAITI ON

. & @

L 4 [ ] L e o L] * L] * @ - @

e TAPE..l . STORES LINEAR ELEMENT ?aoup DATA

(- WHEN NEGL&NE.Q

ONLY

e« TARE 2 STORES NUNLINEAR. ELEMEMNT GROUP DATA
« TAPE 3 STORES EXTERINALLY APPLIED. LOADS
« TAPE 4 STORES THE LINEAR STIFTNESS.MATRLX

¢ WHEN NEGLeNE.O

ONLY

e TAPES 546 .ARE INRPUT,QUTPUT TAPES
LINEAR COEFFICLENT MATRIX

o TARL 7 STORES EFFECYIVE

e TAPE 8 STORES SEQUENTIA
(1) LD ARRAY
(2). DURING INPUT
INLTILIAL D1SPs VEL
ON QUTPUT
FINAL U1SPs VEL,

CALCULATIONS ..
e TAPE 10 STORES.

LLy

s ACC.

VECTORS

ACC VECTORS.
AND NONLINEAR ELEMENT GROUP DATA FUR RESTART

. TAPE 9 STORES NODAL COORDINATES FUR PRES3URE LUAD. ..

O = L FACTORS OF EFFECTLVE LINEAR OR NONLINEAR .
STIFFNESS MATRIX IN TIME

o-T?P? 11 STORES SEJUENTIA
X

(2). DAMPING VECTOR

e TAPE

IN THE TIME INTEGRATLION

THE NUNLINEAR STIFFNESS MATRIX FUOR EIGENSYSTEM SOLUTION

LLy

- JR =

INTEGRATIUN

CONSISTENT MASS MATRIX. (IF LMASS.EUe2)

12 STORES THE EFFECTIVE QONLKNEAR STIFENESS MATRIX

o TAPE 13 STORES MODE SHAPES AND ClRCULAR: FREQUENCILES
(LF. EREQUENCIES SOLUTION WAS REQUESTED) .

.

i

oo.«gg,oo«o.900§.90009otoQ!OO-op_oo!,._o,O_‘.'
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CUMMON. A{40910)

RE A-

(¥ s Y3 Yo Yo Vs Yo¥s!

® . ZLCALjs A3SEM,

RESPUNSES- (IF REQUESTED )

IMPL ICIT REAL*8- (A _ )
-r CUMMOUN. /SaL/ NUMNP1NEQ¢NWK+NNM;NUC.NUMEST.MIDEST.MAXESI.NSTE.WA
RO COMMON /DIM/ NDsNL N2 o NI's.NA-s NS yNS o L7s NBa.NDaNLI sNI1 o NL2s N13gN1doNLS
7 - CUMMODN /DIMEL/ N13LsNL024N103:9N1O4.NLOSeNLO6 s N1O 7o NI 08 eNLI9eNL 10y
< 1 MLL1sNLL2oNL13oNLLGsNLI3U oNLZ2LoNL22 s NL2 3y N12G s NL 25,
' - COMIMON. LEL/ LND,LCQUNI;NPARQaO}.NUMEG.NE@LJNEGNL.JMASS.LDAMR»JstAI~
e 1 s NDUIF oKLINLEIG I MASSN.+LDAMPN
- ; COMMON /CONST/.DT ¢yDTAsAO4ALIA23A34A%4A5,A6.0A70AB2AG s AL0e ALl
SR 1. $AL24A13.40A145A15,A160AL70AL80A1Y9 ¢A20.4.[OPE
o COMMON ZLUA/ TEND s NTFN ¢NPTM o NLUAD s 1D GRAV s NPRZ ¢ NPR3 s NUDES
o - CUMMUN /JUNK/ HED(12)4MTOT 4LPRQOG. .
e COMMON Z/VAR/ NG s MOOEX s IUPOT 4 KSTEP o1 TEMAX o LEQREF o ITE s KPRL ) .

' 1 IREF ¢ IEQUI T IPRE s KPLUTN oKPLAT E

CUMMON /NURMS/ RNURM, RENORMs RTUL s ONORMM.

S COMMON. Z/PRCON/ IDATWRUIPRICQNPB.IDC.lVCtIACyLPCoIPNJD€(3|15)
e \{ CUMMON - /ADINAL/ OPVAR(Z)..TSTART4IRINT, ISTQTE

INTEGER [ACGL1).. _
AL

CRICINAL pAgE i
OF POOR QUALITY

A3-9-

MALIN. .. . JATE = 81223 A9/ 18744

o. TAPE 24 STORES. MNOOAL POINT. TEMPERATURES
o TAPE .59 .STORES. . PREPRQCESSED INPUT DAT.A (IF USED)
o TAPES. 5). TO 63 ARE PORTHOLE FLLES -FOR .SAV ING NOODAL/ELEMENT

L8 N B A BY B I

e o . &—-8 o e [ ] s o e L 4 e e » e o a s e e o [

(A=t , Qm? )

COMMON /DPR/ [TwQ

COMMON /GAUSS/ AG(494) sWGT(440) sEVAL2(942) oEVALI(275 3)oE14E2,E3
COMMON../ELGL TH/ NF LRST ¢NLAST ,NBCEL . .

L. COUMMUN ZELSTP/ TIME IO THF
: : CUMMON. /ADDB/ NEQL.NEQR+MLAs NSLOCK
T l CUMAON /RANDI/ NOA «NL1D,IELCPL

COMMON /FREQIF/ ISTUHeN1A GNLBNIT ‘

COMMUN. /TEMPRT/ TEMP&.TEWPZ.rfEMPR.ITP96.N6A4N68m

CUMMON ./MOFROM/ LDOF (64 ) v

COMMON—/BLQOCKS/ NSREFa'NEQIT3¢NPRJd¢NODSM8.LEH&VB;ISREF&(S.JO).
IEQlTB(3sIO)QIPRIBLJW‘O)pINQUS(3910)olELMB(3le’

COMMON /PUR.T/ [NPORT&JNPUR?QNPUTSV&LUNODE4LUl.LU20LU3.J°C)JVC|JKC

CCMMON. /RANDAC/ NR(2)4LRE2)

CUMMUN. /BEAR/ 13EAR. MTOTE _

ESTADL ISH A DYNAMICALLY ALLOCCATED ARRAY 8.TJ 8E

USED FUR BEARING CALCULTIONS.

COMMON . /BEARZ/ B(5000)

REAL 8 A
EQUIVALENCE (AC1),1A(1))

NOTE #&- CUHRENT 18M VERSION OF THE PROGRAM CAN BE USED- ON_Y WITH A
MAXe- OF 300000 ELEMSNTS.LN THE STIFENESS MATRLXe

RANDOM ACCESS I/0 IS USED IN THE FULLOWING SUDRBUT INES ALS0O =

LOADEFs CULSUL, EWULT, STRESS ».. RSTART,

<-R




(» . PO e a2t ut o o At A S ey o ., oo taich AR S CPS aifiit iA  dt

A3-10

T mem- [

e Cipinabbozo, 1o n b2
T OF POOR QUALITY

O MAIN . DATE = 81229 .. 09/18744
RUSS.-TDFEs THOFE.. BMELs BANDET, SAVARC & .-

PRIOR. AND AFTER A RANOOM ACCES3 READ/WRITE THE FOLLOWING CARDS
HAVE GEEN..INCLUDED

€+ & ® .- - ~RANDOM ACCESS £ ks

P
i

CREATE RANDUM FILES.2,10.WITH NUMBER INDEX
£ & E.% % R ANDOM ACCESS £ % K

NR(1)=190

; NR 2)= 190. i
N LR{1)=3000 o
4 LR(2)=23000 . ' :
- DEFINE FILE. .10 (190,30:00.UsNRECLC)

L DEFINE FILE 2 (19033000.UNREC2) ..

% £ & £ - ....R ANDOM ACCEGESS % % 8

ANOGONNNONON

MTOT=40000
MTOT3.= 5000 : ;
C- #COC* LTwo=1 o ;

NBCST=1

200 NUMEST=0
MAXE ST=0
NBCEL=0
NREAD=2
NUMREFZO. e e -
LTE=0 ]

KPRI=1.
KSTEP=0.
IND=0
ICOUNT=2

INPUT PHASE - 3
]

CALL SECOND. (TYIML) .
NO=L & NBCST. ' {

STORAGE 1S ALLOCATED [N -ADINI BECAUSE THE REQJIRED . ' 1
VARIABLES ARE_NOT KNUWN YET

[y %

&2COCx CALL OVERLAY (SHADLNA.1406HRECALL)
CALL. . .ADINI

0O anONAN 0 AONNN

RO PV Ty
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ORIEIIAL Bl « s A3~T1
OF POOR QUALILY

MAIN DATE . .=-8123y
U8 TA LN ELEMENT . I NF ORMAT Ii_ON 5.

09218444

CLEAR ARRAY FOR CALCULATION OF CULUMN MELGHTS

NN=NS + NEQ
O 2 L=N54NN
ALl }=0

NO3NS + NEQ.

INITLTALLZE. TEMPERATUKRE ARRAY .
IF- (ITPYO0EQeU) GO- YU 18 . .o
NOA=NS + NEQ + 3 :

NOBENOA ,

NO=NBA + (NUMNP+ L) «ITWO
NN=NG = |

READ (24) (A(L)sI=N6GANNY
CALL TCHECK. (A(NOA), T3TART)
HACK SPACL 2+

CALL cLCAL

CALL SECUND (Tim2)

STORE MAXA ARRAY... -

IF (10PEaNEe3) . CALL ADDRES (A(NL)oA(NS))

S T URAGE CAtLCUL AT ]I UNS

TEST FUR AVATLAUBILITY OF HIGH SPEED STURAGE ANU CALCULATE

MAXIMUM BLOCKSLZE s NUMUER UF, BLUCKSe. AND ULULA CQuUPL INo-
le STURAGE FUR LUAD VECTUR CALCULATIUNS «

lMSTORE=(NEQ#4! - NJUF ENUMNP ¢ (NEQ + 2%NPT M + NTENENSTE e-lanLUr))

CLFWU ¢ A&NLUAD + NTFN*L.TwW v
IF { IDGRAVsEQ el ) YSTURL=MSTORE + SWITWO ¢ NEQ- ¢ NEQettTadQ
WRITE (6s2200)
CALL SIZE(MSTORE) ..

2e STURAGE FOR- MATRE X ASSEMBLAGE PHASE AND T IME INTEGRATION ... o

CENTRAL DIFFERENCE MAFHUD

IF (IUPENE«3) GU TO. 5

ISV=CIVA ¢ UVC + 1) s

ISA2(LAC & JAC ¢ 1) /2 .

MOTUREENEGNE: ¢ (34 1.SVeISA)ENEQRLIWU. ¢ LTCMBRRHEL NIMNDY ¢ L)nitwd . .
NTEAP=NOUE &N UMND v

LE CMTEMP LT NEQATTWI) MFEMP=NCQARLTWO

MSTORE=MGTURE ¢ MILMR & MAXEST b NICEL _

eRITE (Lel202)

CALL Sidt (MLTURE)

NBLUCK=1

B R UG

|
!




- e

B Rt s 4

RSN

ik ¥ .
oRisities C Y
oF FAOR 8
- MALIN DATE =-81223. 09/18/44%
1. STOH=0
c GU .TO. .45
g STATIC. ANALYS1S .AND. IMPLICLTY.TIME. INTEGRATION
’ 51MSJDRE=LNEQéEE""+ 3ENEQ*I TWO + ITEMPRA(NUMNP + L)*ITwO + MAXEST
+ NBCEL ..
MTEMP=2«NEQ*I TWO
iIE (MIEMPmLT@&NDUF*NUMNE)lFMIEMP=NDDE#NUMNR:
MSTORE=MSTORE + MTEMP
IF ( ISTAT«EQel) MSTORE=MSTORE + 2*NEQ#®ITuQ -
. IF ( IMASS.eEQel) MSTURE=MSTUORE + NEQ#®ITWO
N1A=N1 « NEQ + 1. _
N1&=NLA ¢ NEQ
IBLOCK=4
- NBLUCK=1
10 MELST=IBLUCK*NEGNL + 2%*1BLOCK
MELST=MELST + (IEIG + 1)*IBLOCK + 1
ISTORL=(MTUT = MSTORE = MELST)Z1TwO.
IF (ISTOTE«GT<0) I[STURL=ISTATE i
: 1€ (ISTURLeGTeO) GO TO 15
WRITE (6,2203).
c sToP. .
c 15 CALL.SBLOCK (A(NL).ALNlA).A(NlB).lSTORL.NBLOCK.NEQ-NUK.lSrDHr
T IE (1ISTOTEGTe0) GO TO 20 ) '
IF (NBLOCKeLESIBLOCK). GO 7020
I1BLOCK=18LOCK*2
IE ¢ IaLUCKeLT41000) GO TO 10
WRITE (6.2204)
sSTOP
c 20 MAM=NWK/NEQ. + 1 .
C . 3e . SPECIAL CASE 1€ ONE BLOCK CASE AND CONSISTENT MASS MATRIX ..
g . . 15 USED
{F ( IMASSoNEe2 «ORe NBLOCKeGT41) GJ TO 30
MM=2%I STOH. v o
iF (MM.LELISTORL) GO 1O 30
NBLOCK=2 ) »
CALL .SBLOCK LA(NL).A(&KAJ»A&NIB).LSIDRL-NBLDC&.NEO-NlKLLSTDH)
C ) .
E- 4« STORAGE FOR FREQUENCY ANALYSIS
T30 IF (1E1GeEQ.0) GU TQ 36
MSTORE=9xNEQ+ITWU + NEQ + 1000 _
IF ( IMAS3eEQel) MSTORE=M3TORE ¢ NEQ$ITWO. .
MM=( MTOT = M3TORE)/ITw0
IF (NBLOCKeGTel oORe IMASSeEQe2) MM=MM/L2
IF (MM.eGE «1STUH)L GO TU 36 _
IEISL((J?,&L‘.CZ‘CK.GT.L R e LMASS-.EQ.Z) MM=2 MM ..
c CALL  SBLOCK (A(Nl)oALNlA).A(NlBL.Mu.NBLOﬁKoNEQ.NlK.lSIQul
< WRITE TOTAL SYSTEM DATA
c

36 sRITE (6+2210) NEQoNWKsMA s MAM¢ [ STUHs NBLUCK sMTOT

e e e i e i e e i,

s

cidma e




. i MAIN. . DATE = 81229 A9/19744
b h
; T WRITE (642220)
; NN=N1A + NBLOCK = 1}
- ( WRITE (64.2230) (Lel=1,.NBLOCK)
< - | WRITE (64.2240) (IA(L)al=Nl1AsNN)
= { NN=N.1B + NBLOCK s |. j
- WRITE (6,2250) (IA(JJ.I-N!B.NN) :
- NN=N1A. + NBLOCK. ?
b i 00 40 [=1,NBLOCK :
E' ) ! c 40 JA(MN+I=L)=EACNLBELm]) j
3 C : ;
F ; Cc AS SEMGUBL.AGE QF LI NE AR MATRICES S ,
! C .
; { C
1 NLB-.-NN ;
f N1C=N1B8 + NBLOCK ,
i NLID=NIC + N3LOCK®NEGNL :
L ; IF (NBLOCK«EQel) NLID=N1IC :
A N2=N1D + (IEIG. + 1)#NSBLOCK + 1 S _ !
- N3=N2 + LSTOH®I TWO :
N4=N3 + ISTOrH®lTwWa.
IF (NBLUCKeEJel oANDe IMASS.LTa2). NG =N3
45..1F ( IUPEEQe I} N4=N1
NS=N4 + NEQxITWO
NG=NS + NEQ#£ITwU
- IF (IMASS.EQe0D) NG=N4 )
IF (ISTATEQe O eANDe IDGRAVLEQel L.N6=NS .
N7=N6 + MAXEST + NBCEL .. 1
L WRITE (642262) : '
L - CALL SIZE(N7) ]
, CALL SECOND(TIMJ3) . ;
. ‘ IF (MODEXeGTH0) GO TU S0
- c IND= 2 .
_ C CREATE RANDOM ACCES3 FILE 10 wlTH ASSOCIATED RECORD.. NUMBER. INOEX
c .
C. £ ¥ % £ RANDOM ACCESS__ * % ok &k - i
~ c
3 50 NOLOCI=(IEIG + 1)#NBLOCK + 1 . }
C *CDC* IF (FOPESNEs3) -CALL OPENMS (10 +iA(NID) sNBLOCL O L
' C
s ¢ k- xx 8 RANDOM ACCESS x % & 8
C
IF (MODEXeEQe3). GO TO- 60
INOD=1
IREF=0
CALL ASSEM (A(N1)sA(N ) A(NS).A(NA).AiNS).A(Ne).A(NlAJJA(NQ)-
1 ACNEIC) o1 5TOH, NBLO
g K
C CALCULATE AND s 0 E L O0OAD vV ECTOR S ‘
b .
c
C #COC* 60- CALL OVERLAY (S5HADINA+L 43 ,5HRECALL) %
60 CALL ADINI ;
¢ ) N N N R} ‘
< CALCULATE STORAGE LOCATIONS.FOR TIME. .INTEGHRATLIUN e et et !
C

o owde u a em -




con

CEnn AOeo

ooOcnn

MALN —_ DATE =_81229 IW18/44
CALL SECUND( TIMa) v
LE (I0PE.EQed) N2=NL ¢ NEQeI Twu -

N3zN2-+ NEURLT WO

NAa=N.3 ¢ NEQ®1 T
NAA=NA + 1S5TAM&]1 TwD

NAI=NAA ¢ [STOH®]L Twl)-

IF (NBLOCKeEQel) NAA3NIA
NSaNAd. & NEQeITWO

IE ( IUPE.EQe3) NSNS .
NO=NS. «. NEQeI TWO

NOAENG + NEQ®ITWO

NNL= ND-UFENUMNE

NN2= 26NEQ®L.T W]

IF (NN LeGTeNN2) NGA=NS_ & NNIL.

IF ClOPEEQeI) NO=NS..

NN2sNEQA 1T wu.

16 (NN eGTeNNL) NNLaNN2:

IE ( IUPE«EQe-3) NOAZNO6. ¢ NN1

NOBINOA + (1 TEMPRm™L ) o { NUMNP+L) ®ITWO
NT7ENGB. ¢. (NUMNP+1) %) TWd -

NB=N7 ¢ NEQW]TWO

IE ( IOPEEUCI «ANDe LISVeEQu0) N3=N?
NS=N8 + NEQ&ITwo

NLO=NY ¢ NEQ#ITwl

IF (LOPE«tENe3) NLOaNT + (13V ¢ [SA)eNEQe1ITWO

LF ((IMAS3eEQe2) NLUO=NY-
¢ (ISTATa£QeU) NiLIaNT
N11=N10 + MAXESYT + NoCEL
WRITE (6,2289)

CALL SlzE (N11)

INITIALLZE TEWPERATURE ARRAY

IF ¢ ITEMPR.EQ.0) GO TO 63
NNINGA. ¢ (NUMNP®1 ) eiTWw) = 1
READ (24) C(A(T1)esI3NGANN)

WRITE INIYIALLIZEO DLSPLAcEnENIs¢,VELocxrtes.:AND-ACCELERAtLDus
(.on.sraurxus.uxSPLJVEL/AchJE.tﬂxswlf A RESTART Jou ...

64-_CALL. WRLYE. (2L IN1)A(N2) «AUNZ).o.ACNS) s ACN3 ) 4 NEU «NOLOFs 1)

1€ THIS 1S A-RESTART JUB._TRANSFER NONLINEAR-ELEMENT GRIVP
DATA YO TAPE 27 °

a
LF (MODEX oeNE-e 2
CALL RSTYARTY. (A

1 60 Ty 82- .
(N1)sAINZ) bJAUNT) ¢AINS ) s AINIO) oNEQLIBPE 2D

EREQNENC.Y $ QL. UT L ON

82 CALL. SECOND (TIMS)

IF (1E€ElGeEWQsd) uD VO oY
IND= 3. - .
TIMEaYSTART ¢ OV

X A(NLIC) . 1.5 TUH o NBLUCK.)

‘CM‘.L ASSEM (A(NL)IsACNA) AINSA)LALNZ) +A(NS) dAINLO Y AUNTAY G ALNLE )Y .

P




i

p--

[P A,

v- 1

L TR

el ataY )

cooaoncn

OGO

oranon
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OF POOR QUALITY

MALN QATE a 81223 Qulldzan
O3 CALL SECUND (TIMo)

-

T I-ME I NTVTEGR AI] ON

T.SU\" 10
TSUM2=0.
TSUMI=0.,
TSUMA=0,
TSUMS=0a. .
TSUMB=0Qe.
CALL SECUND (TIM7)
TiM3=YIMT
I (MODEX«GTa0) GU TU 88
WRITE(632030)
w0 TO 199
88 IF ANSTE £Q20).60.-TQ 1.90

TIME=TSTARTY
TIMEP=TSTAR™

REWIND 3

INOD=4

KRINT=0

NUMB 1= (NUMNP ¢+ 1 ) * [T W0

IN CASE UF LINEAR- ANALYSIS TRIANGULARIZE EFFECTIVE LINEAR
STIFFNESS MATRIX (THI TRIANGULAR.-FACTQRS REMALN IN CURE
PRUVIDED THAT

le  LINEAR ANALYSIS

2.  QONE BLOCK CASE

S» IMPLICIT TIME IMTVEGRATION SCHEME L3 .USED)

CALL SECOND (TIM?)

IF (KRLINeOUTeld s0Re IURELEQ.3} WO TJ 94

NTAPE=9 3

W (ISTATGEQ.1) NTAPC=?

CALL .COL 3L (k(Nl).A(N!A)oA(NlS)ck(NAD.A(NQAL.A(NQB).A(NJ).
1 NEQeNBLOCK s ELTOH o NTAPE(1051)

94 CALL SECOND (VIM8) )

IF (UPE+EU.3) GO Fuo—100 ..

LUMRED MASS MATRIX IS TAKEN EINTO CJRB.ANu.NUDAL.DAMPlN&.VEC?JQ
IS-STORED AS FIRST RECURD (IMPLICLT. . TIME INTEWRATIUN).

IF { IMASSeNE o1).G0.Y0 .10

REWINO 11.

NN=NL1D =

READ (1L} (ACI).Ll=Ng,NN)
NN=NG  NEQE[TWY &

RLAD (11) CA(I)slaNGe NNI—
REWIND 11

WITE (11) (ACI) el aNoeNN)_

T t M & $ TE ® I NCREMENT.AT LtON
KSTEP «EQe STEM CUUNTLR-

i, bl
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100 KSTEP=XKSTER + 1

140

DAL AR L AT L I ML A A A A
AR mw v M R - 2 o s  ARRREI O AR o

ORIGINAL. PACE I8
OF POOR QUALITY

MAIN... DATE = 81229
TIME oEQ. TIME AT WHICH SOLUTION IS REQUIRED

TIMEP=TIME +.0TA ..
TIME=TIME + DT

STIFFNESS REFORMATIIN FLAG ,
IREFeEQe0 IF. STIFFNESS 1S TO BE REFORM: 0.

CAQL.BLKCNICKSIEP.NSEEFBaLREFhISREFB;NSIEml)
I€ (IJREeNEe3 sANDas STEPeZQel) IRIF=Q

FLAG FOR EQULLIBRIUM ITERATION )
IEQUITEQs 0 IF ITERATION IS TO B8E PERFORMED
1SQUITGT0 LF NO LTERATION IS TO.BE PERFIURMED

CALL BLKCNT{KSTEP.NEGITBsIEQUIT.IEQITBNSTES2) .

FLAG FOR TRIANGULARIZATION AND/OR SIMPLE REDUCTION. AND

BACKSUBSTITUTION. IN COLSOL. ,
KTReEWal FOR TRIANGULARLIZATION PLUS SOLUTION
K12 £Q+2 FOR VECTOR SOLUTION UNLY

KTR=1

IF- ( IREF eNE e Q) KIR=2

IF (KLINGEQed) KIR=2

NEQREF 1S THE NUMBER OF TIMES THE NONLINEAR ST IFFNESS MATRIX
WAS REFORMED . .

NEQREF=0
REWIND 4
REWIND 7
ELAG TO INDICATE CONVERGENCE IN EQUILIBRIUM ITERATION

LEQREF ¢EQ 0  CONVERGENCE = . ,
IEQREE +EQsl  NORM OF OQUT=OF=BALANCE LOADS IS LARGER THAN NuURM

OF INCREMENTAL LUWADS (S€E £QUIT)
LEQREE =0 T

S OLUTILI ON Q F I NC.RARE M E NT AL €EQUAT I 2NS

CALCULATE LINEAR EFFECTIVE LOAODS BALANCED - IN CURRENT. CONEIGURATLIN
CALL SECOND (TIM3)

1CALL LOADEF (A&Nl).A!M;AL.A(&ZJ.A(Nl).ALN?J.A(NB&:A(N31;A(\6).

A(NG)sA Ks [3STQOH)
CALL SECOND (TIMLIO)
CALCULATE EFFECTIVE NONLINEAR. MATRI X ANy FINAL EFFECTIVE.LGADS

CALL ASSEM CACNLD oALNS) s AGNGA) JAINSIHA(NI) sALN101s A(NLA)LALNGE )y

"e
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OF POOIT QUALIMY -

MALN JQATE .= 841229 Q9218744
1- AINIC sl STUHNBLOCK)

CALL SECONOD. (TINM11) . ‘
IF (KSTEPetQel- e ANDoe IOPE.NE«3) WRITE (642300) TlMil. .

SOLVE FOR INCREMENT IN UISPLACEMENEL VECTORs NO TRIANGULARLIZATIUN
IF SIMPLE EQUILIBRIUM..LIERATION 15 TO.8E. PEREURMED. ..

IF ( IOPEeNE«J3) CALL COLSOL (AINL)sA(NLA)+AANIB) +AING LsALNGA ).
1 ALNAD)A(NI) JNEQsNBLOCK L ISTUH 1202 04KTR) .

CALL SECUND (TIiM12) .
IE (KSTEPeEQsl ¢ANDe IUPENE«3) WRITE (642310} TIMi2

TSUMLI=TSUME ¢ (TIM10 = FIM9)
TSUM2=TSUM2 + (TIMLli = TIMLO)
TSUM3=TSUM3 + (TIMl2 = TIM1L)

I.T.ER AT 1 ON F O R D YNAMIC E QU IILIJGRI UM

NO ITERATION IN LINEAR ANALYSIS
IF (KLINsEQ.Q) GU TO 110

IF ( IEQUITWNELO0) GO TO 110

CALL SECOND (TIM1i3)

CALL SQUIT C(AING) sdA(N3)sAINS) e ALN2) s ALNT ) s A(NS.) s ALNL ) oALNS
% A(ND) s A(NLO) A{NAA) sACNAB)sAINLIAL L AINIB) o.ISTUH

IF NO CONVERGENCE IN I.TERATION PROCEED TO NEXT DATA CASE
IF (ITE«GTSIYEMAX) GO 1Q.-190

CALL SECUOND (TIM14). _
TSUMA=TSUMG + (TIMIq = TIMi3)

CHECK FOR NO CONVERGENGE LN SQUILISRIUM ITERATION.AND .

)
]

POSS IBLE REFORMATIUN OF SHEIFFNE3S e

IF ( IEQREF4EJe3)_GO_ YO 110

KIR=}

IREF=)

NEQREF=NEWREF + )} .

IF ( NUMRLEF EQ40) GO TO 112

IF (NEQRLF.LE L) GU TO. 140
112 WRITEC64208))

ww TU 199

Else ACC vECTORS AT TIME=TSTART + KSTEP®DT
WO IMPLICIT TLIME INTEGRAT ION AND AL3U UILISH
¢ (KSTEP # 1L280F FUR CENTAAL O IFFERENCE. -

CALCULATE NEWw DLSP,
FUR STATIC ANALYSIS
VECTOR AT T14c=TuTA
ML THUD

v
A
RTY

110 CALL SECUND (TIM15)

e e =

»
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ORIGINAL. PAGE 1S
OF POOR QUALITY

MAEN oo DATE = 81229 09718744

FLAGS- FUR PRINTING.s SAVING NODAL AND- ELEMENT. RESPUNSES.
KPRI- MASTER CONTROL #...EQa0 STRESS CALCULATIONS
FOR PRINTING OR SAV.LING. PURPUOSES. UNLY__
IPR I «EQ.4.0 FOR BRINT=OUT OF DLSP-4VEL.ACC AND STRE3SES
KPLUTM«EQed FOR SAVING.-NODJAL DISPs VELs ACC VECTURS
KPLOTE «E£EQed. FUR SAVING ELEMENT SIRESSES -

- CALL BLKCNT(KSTEP«NPRISIPREIPRIB,NSTE,.3)

Bt CALL JLKCNT(KSTEP«NUDSVB s KPLOT N INCGDS ¢NSTE o4 )

= CALL BLKCNT(KsitmeEMSVB.KPLOTE-IELM&.NSIE95)

KPRI=IPRI.

IF (KPRINE «0). XKPRI=KPLOTE

CALL NEWDAV (A(NAJ.A(NJ);ALNLJ.A(NZ)-A(NB).A(N?).A(NSJ-I)

CALL SECOND (TIM16Y
TSUMSZTSUMSG. ¢ (TIMIS =-TIM1
IF (IPRICEQ.0) WRLITE (6,202
IF (IPRI «NEe¢ 0) GJ T L 7Y
! IF (LEQUITeEQeQ) WRITE. (06.42
e IF CIEQULT«GT40) WRITE (6,20

(a¥e¥aleYalalatalg)

KSTEP+IIME
o) ITE
Q) e e : J
IF (IREF +EQ«J) WRLTE(H642070) ; .

[F € IREFeNEed) WRITE(6,2080)

| 5
; 20
| 0
]

3, 171 IE (KPRI oNE. 9) GO TO 170
i

i

)
I
-]
5

(aXale]

PRINT DISPLACEMENTS«VELOCITIES AND ACCELERATIONS 4

IF GCIPRISCEQeQ oaANDe IPCeNELD) )
1 CALL WRITE (AINL1)JAINZYsAINT ) sA(NS) s A(LNS ) o NEQe NDOF »2)

CALL SECUND (TIMLT?)
TSUMS=TSUMS + (TIMI7 = TIML6)

o -

PR
(]

A ints

CALCULATILON JF S TR ESS ES

. CALL SECOND (TIM
; . TSUM6=TSUMG +

KPRI=1 .
UPDATE DISPLACEMENT VECTORS, IFf CENTRAL DIFFERENCE METHUO 1S JYSED

{ 170, 1F. (LOPESEQsS)
CALL. NEWDAV. (A(NAL.A(NJ)-A(Nl)aA(Na).A(NS) A(N7 )y AUNE )4 2)

SHIFT TEMPERATURE ARRAY (1F APPLICABLE)
IF (ITEMPR«LT «2) GO TO 130

DU 178 I=LsinUmMay
174 A(NOA#la]l y=A(N6B4Iml)

IM13)
(TIM1I3. = TIML7)

0O (aYaYaYalaka
PRUNICT RN = W= S

no

Nnon

e ik e s aak

[aXaXsY2)g)

P REP ARE TTAPE S F OR P
T

, _ USsSSl1.B8LE
FUTURE RESTART su8




ORIGINAL. PAGL 5

‘LTS TA Y

TSUM2eTSUM3,

® & &«

* K & P o

OF POOR QUALITY
j MAIN... .. JATE = 81229
o
= ¢ . v
.l < ELAG FUR. SAVING RESTART INFURMATION..
< FRR oEQeQ SAVE INFURMATION
< IRR a0l a0 NU. SAVE. o o s o am e - .
' [
,-! 130 KRINT=KRINT + 1
LRR= LRINT = KRINT ‘
IF ({KSTEF JEQNSTE) IRR=0.
IF (IRReGT«0L G0 TO..122 -
| . KRINT=0 a
' CALL RSTART..(ALNL) sAIN2)sAINT)LA(NS) o AINLO ) eNEWs I0PE 1)
C
! 120 IF (KSTERPLTeNSTE). GJ..TO 100
© { E
- C PR I N.T T I-NE . L 3G
C
190 CALL SECOND (TIMl9g)
WRITE(6.2090) HE
TIMIO=T M2 = YIM]
TIMLLIZTIMG = TIM3
i VIML2=TIMG =-TLMS.
} TIMI3=VIME = TINP
f TIMIA=TIMLY = TIMY
TIMIS=TIMIO =« TIM1
WRITE (042100) TIMIOWTIMILeFIMIZ TIMIA(KSTEP.TSUML,
- * TSUMAQ . TSUMS ¢ TSUMB ¢ TI M14 e TIMLS .
¢
) C ¥ Rk ¥ RANDOM ACCESS
- C $CDCH I (KLINSNE&O) CALL CLOSMS(2)
g C SCDC* I (LOPENE3) CALL CLUOSHS. (10)
' C
. ¢ YRR RANDOM ACCESS
| C
» GO--TQ 200
] -
, ¢
\ [

2020 FORMAT (1Hls48H P R I N. ¥

v ( . ur
I 4Xhed2M ( AT TIME

QU
+E10.442H ) ) "
2030 FURMAT(////31H D ATA CHECK ¢

F--Q R T [ M E
M P-LET

LREMENYAL LBADS.)

H , 1IHFOR PRODLEM//ZLX L1 2A6//7/77)
2100- FURMAT { 451 INPUT PHASE -

S - & L1858,
- & O)

H - J M , _
2040 FURMAY (/7/7// 641 STUP BECAUSE OUT=JE=HALANCE LJAUS_LARGER. THAN [NC. ..

2050 FORMAT (/22X 34H4ND EQUI LIBRIUM I TERATION. IN. THI> T IME SLEP )

2000 FORMAT (/1X,[5.79H EQUILIBRIUM L TERATLONS PERFORMED IN [ HIS IR H
13TEP FTU REESTASLISH EQUILIBRIUM ) , v

2070 FURMAT (2XsA3HSTIFFNESS REFORMED FUR THLS TIME STERP |

2030 FURMAT (2X442HSTIFFNESS NOT REFIRMED FUR THLS FLME S-TEP _ }

Q090 FORMAY (LIMIsa44 S. O L U T I.ON T |.4 E L U.G (IN SEC) /712X, .

- 8- 8 o 40 & ¢ o o o o e o o o oERLS//—"
1 A9t ASSEMBLAGE OF LINEAR ST LFFNESSEFFECGYIVE ST.IFFm /
2 49H NESS+MASS MATRLICES AND. LOAD VECTORG . o. 0 -9 6. 5. e FIeld7/
X 491 FREQUENCY. ANALYSIS o o o o .6 & o & @ e o o oF9e27/
L 3 49H TRIANGULARIZATLUN OF LI NEAR (EFFECTIVE) A
* 494 . . ST-JFFNESS RATRIX o o oo 9e// —
5 <OH STEP@UY&STEP SOLUTION (¢I1S5y12M TIME STERS) . /7

et o Shes .4

| o o e Rttt

A ralon i X




ORIGINAL PAGE 18
OF POOR QUALITY

2200 FORMAT (//730H STURAGE CHECK FOR LOAD: INPUT )

2202 FCR4AY(//53H. STURAGE CHEEK FOR MATRIX ASSEMBLAGE. TIME INTEGRATIJN)

3203 FORMAT (//60H &% STOP %% NO STORASE AVAILABLE. TO STORE STLIFFANESS.
1 MATH [Xe ¢/753H INCREASE. MTOT AND/OR. BREAK ELEMENTS _INPUT_INTQO MORE
2ELEMENT GROUPSe ) -

2208 FURMAT (7« 22H.STUP- ERROR IN INPUT s/ , ' ; 1
1 33H MORE THAN 1000 SULUTTON BLOCKS. REQO- ). o

2210 FURMAT (1HL .

V MAIN-. DATE = 81229.. 092182480 o

: 6 4 3M CALCULATION OF EFFECTIVE LA VECTORS- e +Foe 2/

[ 7 4 3t UPDATING EFFECTLVE STIFFNESS MATRICES / \
35 8 4 3H AND LUAD VECTURS. FOR NONLINEARITIES o WF a2/ ‘ )
by 9 434 SOLUTLION OF EQUATIONS o o o e—s -0 o—a- e £9e.27" , . b
oy A 43H EQUILIBRIUM ITERATIUNS. o. o ¢ o o o o e sFG2/ R 3
on 8 4.3H.. CALCULATION AND PRINTING OF UISPLACE= / o

b C 43K MENTSs VELOCLTIESs ANO ACCELERATIONS. o F9e.2/

- D 43H CALCULATION. AND PHINTING JF STRESSES — o - EQe2//

L £ 30X¢ 19¢ STEP=BY=STEP TOTAL oF9.e24//4/ ‘
8 F 4a9H T O T A L S. 0L WTI 9N T.1 M.E (SEC)s o oFFe2).. |
!

I

¥ it SSHTOQTAL. SYSTEM DATA £P43X,.. .

e 255HNUMBER UF EQUATIUNS o ¢ o ¢ o o o o ¢ o ¢ 4 o « {NEQ) =4 1'3//5 X0 . :
¥ ISSHNUMBER UF MATRIX ELEMENTS o e o o o o.0 o o o o(NWK) =4 18//5Xe - 4
G 4 5SHMAXIMUM HALF SANDWI OTH & ¢ o ¢ o o o ¢ o.0 o o (MA ) =913//5X0- :

43 S5SSHMEAN HALF BANDWIUTH ¢ o ¢ a é oo o a.0 o o0 «(MAM) =418/ /5X,. i

6SSHMAXIMUM SLOCK LENGTH o o o s .o. o o o o e o. o (ISTOH) =2,18//5X,.. ..
PSSHNUMBER OF BLUCKS o - o ¢ ¢ o o o o o0 o o + (NBLOCK) =9.13//5Xs
Q: 35SHMAXIMUM TUTAL STORAGE AVALLABLEs o o o o o o{ MTOT ) =e.187/)
2220 FORMAT(4X+StH NUMBER OF COLUMNS PER BLUCK AND- 1ST CUUPLING 8LJCL)
2230 FURMAT (&Xsl16H NUMBER OF BLOCKs12Xs (21 144/30X))
2240 FURMAT (0Xe23H NUMJIER UF CULUMNS PIR BLUCK ¢.(21 14 o/ s34X) )
2250 FORMAT (6X,214 FIRST COUPLINS BLOCK $.7%X (211407 434X)) A
5560 FURMAT (/7/S0HO%*# STORAGE CHECK FUR ASSEMBLAGE OF LINEAR MATRICES )
2270 FORMAT (//50HO®#STORAGE CHECK FOR LOAD VECTURS 1 NPUT PHASE . )
2280 FURMAT (//50HO##S3TURAGE CHECK FOR TLME. INTEGRATLON PHASE )
2390 FORMAT (//15H STEP NUMBER =,15:5Xe12H ( AT TIME +E10e4e20 ) )
asoo-FuRSAr (//.59? TIME AT ENTERING-EQUATION SOLVER .FOR FIRST FACTURILS
LATION =3F10e5
2310. FURMAT (/7/,67H TIME AT THE ENO- OF SOLUTIUN OF EQUATIONS: FUR. THE FI..
IRST TIME STEP =2F10e5)-
DEBJG TRACE s SUBTRACE
AT 100
TRACE ON
AT 190
TRACE OFEF
END

Ml sill | _. % £ car i A TR ittt . e s S ik

(aTa¥ el el gl

g g e .

PRV N

PR SO




! ORIGINAL PAGCE (S
L OF POOR QUALITY

DATE = 81223 ...

FCRTRAN [V G1 RELEASE 2 o0 MAIN .

coSOURCEoNOLlbT.VUDECK.LﬂAD.NU*AP |

f #0PTIONS IN EFFECT# Nofean.m»sacm
B s0PT 1ONS- IN EFFECT® NAME = MAIN » LINECNT. =
' ¢STATISTICS® SOURCE sanuEms = 343,PROGRAM. sxze = 1488 8-
#STATISTLCS® NO DIAGNOSTICS 6 GENERATED.

T

—
m i T e e D
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IGINAL PAGE?'IS,_
g‘FiEQ_QR QUAL\T[Y;,

MAIN DATE .= 81229 . J9sz18/44 .

 DATA SEY ADINI. AT LEVEL TMP AS QOF 0d/17/81
®XCDCH RDECK OVLLY
*CDCH  OVERLAY. (ADINA¢140). .. .
#COC# ®DECK- ADINL
RUNL#® JFOReIS NADINL+ ReADINI . . .
®CDC*. ~ PROGRAM ADINI.
SUBRQUTINE ADINI .

1]

(a1aleYaYalgl

e

IMPL ICIT REAL%RE8 (A=H 0=2). ) o
COMMON ZSQL/ NUMNP o NEQ » NWK o.NWM oNWC e NUMEST ¢ MIDEST ¢ MAXEST o NSTE 9 MA.
COMMON Z#0IMZ NOsNLoN29 N3 s N4 s NS sNO sNZ e N3 o NDeNLO s NLLoNLIZ2sN13oN1LAINLS
CUMMON ZELZ INOy ICOUNT.eNPARL 20 ) 9 NUME G s NEGL« NEGNL.e IMASS . LDAMP- ISTAT
1 v o NDOF o KLINs LELG s IMASSNLIDAMPN . -
COMMON ZCONSTZ. D.Ts0.TA»AO AL 3 A2:4 A3 344 s ASAO 9A70 ABa AT AlCeAlL_.
1 ) A 120A134A144,A15,A1 64.AL7 3AL18 sA19.4A20,.10PE
COMMON ZLOA/Z TENDs NTFN.s NPTMsNL OAQs 1.DGRAV ¢ NPR2s NPR3 +NODES.. ..
COMMON- /JUNK £ HEO{ 12) + MTOT , LPROG.

COMMON /VARA.NG@MODEXoLUPDY»KStEH«ITEMAX.IEQREFbITE.KPRI.

1 ) v IREFLIEQUITHIPRI ¢ KPLOT N, KPLOTE. .

COMMON. ZNORMS/ RNURMy RENORM¢ RTOL+ONORMM.

CUMMON /PRCON/ IDAJu&oIPRIC4NPd.IQCoIVC.IAC,IP£+LENODE(3.15)
CUMMUN ZAOINAT/ OPVAR(.7) s TSTARTs IRINTy ISTOTE

COMMON. ZTEMR2T/ TEMPLsTEMP2 ¢ ITEMPR.L TP96..NOASNGE

COMMUN /MDFRUMy/ I10UF(6) .

CUMMON../0PR/Z L TwWO _ ) N
COUMMON . #8L.OCKS/ NsREFB.Nsorrs.ubnra.Noosva'LEMsVB.rsassaxa.10:.

1. ] IEQGITB (39100 sIPRIBI3+10) s LNODB.(3410)s LELMBL 3y 1LO)
COMMAON. ZPORT/ lNPQRf.JNPORI;NEUTSV;LUNODE.LUlJLUZ&LJJ.JDC.JVC.JAC
COMMON /RANDIZ NOAJNLID JIELCPL
COMMON /BEAR/ 1BEARMTUTH.

CUMMON A€1) _

REAL A

D-IMENSION BLKNAM(S)

DATA BLKNAM /8HSTIFNESSs. 8HITERATONs. SHPRINTQUT

1 ) SHNODESAVE ¢ BHELMTSAVE / .
DATA RECLBL /BHMASTERCP/, EINAL /6d4STOP._ /

INDoEQe.. WHEN LBAD VECTORS ARE TO 3E ASSEMBLED
LF { IND.EG2) GO TO 30 -

READ CAINTROL _INFORMATILON

nNAnE 000

IE (NUMNP+EQs0) STUP ‘ ,
IF (IDATWH.EQed sORs 1DATWRSEQe2) CALL INLIST.(2).
READ (5+1001) IMASSsIUAMPY LMASSN . LOAMPN

Coecssevococeodssesnisé 0060000800666 00066000000040.060000000840002208000006tsese.

€ READ CALLCULATI.ON M-0DES o
C . . ) ) -
oo [BEAR = 1  BEARING GALCULATIUNS REGQUIRED .

NI

§ Akt ke« i it il b i B Bt S o < kiR e
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ORIGINAL PAGE 1.
| OF POOR QUALITY

ADENE.. .. JATE = 81223 0w/ 18744 ;
: !
B Ceoeo- !
: Ce I1BEAR = O NU BEARING CALCJULATIONS REQUIRED.— .. .
< . ..
C:.o....looo‘oboocOoaoooto.d.o&ooroo.dc..l..OO.‘..C.O.‘..O..-.—0-.-’-....0-
READ (9,1002) [F1G.IBEAR
WRITE (664000) 18EAR B
4000 FORMAT (///775 »‘lStA&LAglNilﬂ‘nlSJ
READ (5¢1020) PE ¢+ JPV.A

)
xIU
i READ(S¢ 1005) NSREFUWNEQLTHITEMAX sRTOL.
i REAVD(S41010) NPRISNPHeIDC,IVCeIAC .

: READ (5,1010) NPUYSV;NUDSVU&LEMSVS;LUNDDE.LULJLU£¢LJJ4JDC.JVC.JAC

c
, IF (NSREFB.Ele0) GU TD 250 ;
: READ (S+1100)((LSREFBULs ) el=1e3)ed NaREFB) ,
) [€ (NSTEeGTe ) sAND. xsaeFa(x‘x} eu 0) ISKREF8(L,1) =1 . ... :
N IF ( ISREFS( 241) ¢EQs 0) LSREFB(241) = NSTE
_ IF (1SREFB(3;1) e£E2e.0) lSREthlol) = 1
, INDEX= 1L ,
IF (NSREFQBWLESL)Y GU.TO 240
DO 230 I=2,N3REFY
T J=l = ]
IF (ISREFUB(1:J0«GT2ISREFH(2:4)) GO YO 235
, IF (ISREFBUL1ek)eGECISREFB(2,4)) GU TU 2390
| WRITE (0,J3000) BLEKNAMCINDEX) oI o d

S sSTOP
- 230 CONTINUE
, 240 J=NSREFUY _
( b (ISRLFO( 1 eI elLE«ISREF3(24J)) GO .TO 245
! @30 wRITE (e300 ) BLRANAMIINLDEX) o d od

5T

245 IF (ISKEFB2 WNSREFUE) JGESNSTEY GU TO 250
WRITE (Ge3001) ULKNAM{INDE X) JISREFB(2+NSREER) s NSTE

310
<
250 Ik (NEQLTULEQe0) GO TQ 350
READ (S5, 110000 01LQLTUCT D) o121 03)eJd=LaNEQLTB)
- LE INSTEsGTad ¢ANDe IEQITH(1,1) eEue O) 1EULTEUI L) = 1
IF (IEQITB(2e1l) oEQe Q) IEQIT3(241) = NSTE
[F (JEUITU(341) oEQa O) [EQIT3(3,1) = 1
INDE X=22 .
. IF (NLQLlTHeLY 1) G4 ¥ 330 A
! DO 330 1=2.Nc2lvd :
s J2l = ] ) X . ‘
i IF (TEQIIB(1eJ)eLToLEQLIYU(2,J)) GO TO. 335 :
(F (ICQITu(tsl)euilefcQITAL. 4 Ud)) GU-TO 330. '
WRITE (0¢J020) BLKNAM( 1IGOLEX) o1 o4 - ‘
{ STU 1
- : 330 CUNT INUL
- 340 J=NEQLTIY _ ‘
.. I CIEQETECL s J) e LESTEQITIC24J)) GO FO 345 —_— :
3 J}b—i?lTE (6+3004) ULKNAM(INOEX) ¢dod
4 STOw
_ : 339 - 1F (IEQITUCQWNEUWETI)eub o ¥STE) WU TI 350 o
- g?xra (0e00I1) ULRKNAMCINOEX) ¢TEQETA(2.NEQLITBY , NSTE i
C i
. -! 350 IF (NPRIU «Uded) Gu TO 450 , ] j
: READ (SeLI0M((IPRIB(TI 4J)sla3bi3red=t NPRLO)

e
et e sl .




A U o b e ekt N ke aadi st - ’,,‘"m. I A C A
v ~ . T

- GINAL PAQE 15
» O B00R QUALITY

_ ADINI - DATE = 81229 .. - Q9s18/744
; [F (NSTEeGTed sANDs LIPREB(L41)elQed) JPR!B(&;IJ:l ‘
i LFE (. IPRIS(231) oble.0) 1#R48(2¢1) = us g '
3 IF ( IPRIG(I1) Qe O) IPRISB{I i)l =
X INLE X= 3.
- - LF (NPRIBLLELL) GU—YU 440
5 DU 430 L1524NBRIY
, NES SN _TI
: 1F (CIPRIB(Le ) G Ye lpaxu(h.J)) GO-TO 235-
| IF (LIPRI18(1e1) euE e lPRLU(24J) ) GO TU. I
t uﬁL;E/tsiJOOO) BLKNA%(iND&xl.I.J .
51U
i 430 CONV INUE

o 430 J=NPRLO

2 TF (LR 1B 1o ) eLE « LPRIBC 2, ) ) 6O TD . .445

‘ 435 WRITL (643003) GLKNAMCINDEX) o dod

- ST

. 45 IF ( IPRIGA2¢NPRLE) «GESNSTE) GO TO 450 \
WRLITE. (6e3001) UBLKNAACINUEXDL ¢ LPRIB(2 sNPRIB ) o NSTE
STuw

[

f
F
?- aL0 IF (NPB  «EQ.0) GO TQ S350

l' READ (541100) ((IPNUGE(L U)ol 2143)0d31 NRY)
i

DU 500 1=1.NPd ]
500 1F (IPNOLL( 341)eEQe 0) IPNODE(INI)=L
o BHBY IF (INPURT eEWNe ] eURe NUDSVEREQe0) GO TU 6050 }
- REALD (5‘1L00)(L1Nu06(l;J)ol=l.JJog;t¢NUDSVd)
‘ I (NSTEeGTed oANDe. INOUS(Llel) eBEUe O) INUDB(L1.1) = 1
o IF ( LNLDB(L2s1 ) sbEQe 0) INUDB(24l) = NSTE
IF ( LNUDB(3,1) etbde OY INUDG(3el) =1

INDEX=8& | 1
IF (NUDSVUBelLtel) GU . TU 040
- DU 6Jdu 1=2.NIDSVY "
- J= i = ]

LF (INUCH( Led)eGTe INUDH(2 ) ) GO TD 635.

- LE (INODSC Ly 1) eGECINUDI{ 24 ) ) GO TU 033 !
WRITE (063000 BUKNAMCINOEX) o1 44 L
sTuP-

530 CUNT INUE

640 J=NJIDLVE
LE { INDDBE L 0.J) dLEINUDB( 24 J)) GO T 6‘5

635 WRITL (6+3004) BLKNAMCINDEX) sdsd
s10

645 1F ( INQDUL 2.NUDSVB) oGENSTE) GU TU 850 )
wRLTE (6¢3001) ULKNAMCINDEX) s INQOU( 2 4RUDSV B) e NSTE

0S50 IF (UNPURTEQs) «URe LLMSVBLEQL0) GO TO 280
READ (5410000 (LLELMUCT ¢ ) ofaled) ods L LEMSYYH)
IF (NoTLeuT e osANDe LELMI(1 1) oEWe 0} IELMUC(A,2) = |
IF (O LTELMBLR41) otQe J)> LELMB(241) = NSIE
EF ( LELMY(3etl) oLQs..0) TELMEB(3e2) = 8
INDEXES , .
IF (LEMSVEeLE.L) GO TU 740 4
DU 730 1Iz2,LEMSYVE ;
Jxf = [ . ) N !
I CLELMUBE Le DD e T LELMUCY J))- GO FO 2385
IF (CIELMUG Lo D) el albELMBE20Jd)) GU Tu 730
WRITE (6+JOU0) JLKNAM{ INDLYX) sl 4 2

-
e bl el
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. INAL. PAGE IS
] oF POOR QUALITY

ADINI DATE =.81229 Q9718744

$YQoP \
730 CONT INVE :
, T4 JELEMSVH
- IF (IELMB( 1eJd) «LELIELMUE(20J) ). GO TO 745
- r:s.g$1;5 (643004Q). BLKNAMLINDEX) 3 Jed .
- 0
| 748 IF- (LELMBC(2.LEMSVB) «GENSTE) GO TO 750
g?égh (643001) SLKNAM(INDEX)olELMS(2.LEMSMBle$TE

750 CONTINUE..
VERLFY. AND. INITLALIZE SOLUTION VARI ABLES

NUME G=NEGL + NEGNL
NOOF 26
DU L I=1s6
NOOF=NDUF =. JIDOF (L)
I‘T-AT 8 ;
((IMASS.EQe0) 1STAT=D
CIUPE eNE e 3 «UR—-IMASS.EQel) GU_TO.20
URJTE (6o 3012)
S$TOP
20 IF ( 10AMP.EQel. «ANDe LIMASS.EQ.0) GU YO S
IF { IDAMPN«NE 0 «ANDe- IMASS.EL4I) SO0 TO 5~
IF ( IMASSNNE ¢0 +ANDe IMASS4ZEQed) wU TO 5
eu. 79 3
WRITE( 6, 3002)
STOP

TH=1 o0
ODYA=DY.. :
Ki IN=1) ‘
IE (NEGNL<EQeO) KLIN=Q
IF (1OPEWNEed JUR.s LTELGeERQL0) GU YO 2 '
WRITE (6.4010)
IF (LELGOLES1).60 TQ & i
WREITE( 6+ 3003)
sipp
4 [F-(1TEMAX.EWLD) [TEMAX=S1S ]
LF (RTOLaEUe0) RYUL=1.0E=03 , 4
IF (LOPEEQad +ORe -KLINEGaD) NSREFB20
IF (lOPEEWUe3 oUURe. KLINeEQLD) NEQITH=0 :
lPC:lDC#lVL&lAC ~ ¢
S LF (NPHJNE D) GO YO 6 -
ipCc=1 :
: NPY ] .
s 10C= )
: IvC= }
IAC= L.
IPNUDEL Led)= ]
IPNJOE( 6.1 )} 2NUNNP
IPNODE( 3,13 =1 . d
6. CUNEINUE
LF ( LIUPEE Q. 0) 10PE=RY
IF- (IR INToEUD) IRINT29999

[ —
AO=04 : 1
Al=0,

nee

-

Lol ol
'h

G w
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1AL 119
ORIGINAL Ui .
OF PQOR QUALITY
ADINY JATE- = gl1229 09718244

IF(MODEX.NE«2 sADe. JNPORT S Ted) NPUTS V=
1F (LUNUOL +EQe O) LUNUDE=80 - -

IF (Luwi e 0O) LUI =l
LF (Lu2 «EQe 0) LU2 262
IF (v «TUs 0) LUS =63

DATA PURTHULE (START)

IF (UNPURT..EQe0) GO- TO 790

RECLAB=ReCLBL ,

WRITE (LUNUDE) RECLAB.(HED (T }ol=1612) o NUMNS s (LOUF (L) oI5 ) 06 0. .
NEGL.NEGNLoMOUEXmNSIé.DiwISTAHIuKDAtNRwlgixfm
prgbrlNPURY¢JNPDRIglMASSqlDANR.LMASSN»LDAM»Nm~
IELGeNSREFB oNEQLTsRTUL ok TEMAX ¢ LURE o UPVARS 1) 9.

1

2

J . ,

3 OBVAR( 2D ¢ NPRL 3¢ NOUSVB ¢ LEMSV Bel UNODE sLULs LU 24l )3,
5

S}

NPB s LOC o 1LVC o LAC « NRUT SV 6 JOC s VU JACs .
(CIPNUDE( 1.e0) ol =1 o3 s Izl o NP-Y). .
RECLAS=HLKNAM(L) _
IF (NSREFHNE«J) WRI TE(LUNJDE) RECLAB ((ISREEU(] v I ) I=led)y
. JE1LoNSREF S)
RECLABHLKNA 4( 2) .

F INEQLITGNiZ .0} WRITE (LUNODE ) -RECLAS . ((IEQITB(L o) L e d)e
1 JEL«NEQETI)Y

RECLAB=UBLKNAK(3) )

LE (NBRIUSNE o) WRITE (LUNUDE) RECLAB(CIPRIB(LeJ)eI=103)s
1 JZL GNPREB )

RECLAB=SUWL.KNAM(4)

IF (NODSVUeNL«O) WRITE(LUNUDE) RECLAS. COINUDOUC Lo ) ed=led)s. o
i Ja1 s NUDSVY)

RECLAU=ULANAM(S)

LY (LEMSVUNC e O) WRITE(LUNUDE ). RECLAD(CLELMBC Lo J)al=14s3),
1 JElLEMSVE)

DATA PURTHOLL (L NO)

WRITE (6,2040) HED
IF (ISTAT.EQ.U) GuJ TU 10

SET TIMt INTEGRA-LLUN CUEFFLCIENTS. IN CAst UF DYNAMIC fRuULEM
CALL UPCOEF (OPVAR )—

LF CloPE+LQet) YH=UPVAR(L)

IF CIDATWR LGT oY) GO Ta 892

WRITL(6e2040)

NCARD= 1

WRITL(662055) NCARD : ‘ ] )
WREITECS, 2000) CNUMNP . (1 DU ¢ 1} ol =8 e&) s NEGL ¢ NEGNL ¢ MODEX
NRHE (0:200) NS‘E.OTQTST-\HTOIU'A"NN

WRITE (002020) LRINTLIPUSG LNRURT s INPURY

NCAR D= J

WRITECO L2055 ) NCARD i
WRITE(Gs 22048) IMASS s TDAND, I MAS 5Ng 1T AMPN
NCARD= 3

WRITE( D QODBS Y NCARD

WRITEL B 2001 LELIG.o

NCARD = 4—-—

.
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OR!GIN/\L AL 0
OF POOR QUALITY

ADINL ... JATE = 81229 ¥z i8/44

WRETE (642058) NCARD-

WRITE (6,2005) 1UPE

I (IOPEHEQel) WRITE(G ¢2006) OPVAR{L) ‘

IF ( FOPEEW2). WRITE(6,2007F UPVARLL) (0PVAR(2)
MCARD=S

WRITEL642055) NCARD ,

WRITE (0+2003) NSREFEILNEQAITH(ITEMAX ¢ RTOL

PRINY DISPL/VELZACC QUTIBUT _INFUORMATION

NCARD=6 _

WRILVELHs 2055 ) NCARD

WRITE (6e201.2) NPRISNRB4IDCIVC,1AC

NCARD=?

WRITE(642055) NCARD

WRITE. (842100} NPUTSV.NOOSVE LEMSVYS.

WRITE (6421935) LUNUOOE ¢ LULoLUZ o LUS 3 JOC s VC s JAC

I SREF U «NE 60 o OR.e-NLE Ql Tits HE o 0) WO TQ 810

1. NPR LB oNE ¢ 0 «URa. JNPORT«NEAO) 30 TU ol0

PBeNL el «URe {IPNUDE(lsl)eNEel . e0ORe IPNUIE(2¢1) oNE «NUANT) )

mhn
-~
rZ

z
z

;r;
2

amg
7

)

-t P we hd

*0«0).G0 TO 830

(Je( S ISREF (Lo J)elzleI)et=1aNSREFH) E
3} GU TQO 840 :
¢

JeCJelEQITI(10Jd)sl=143)eJd=LsNEQITH)
} G0 YU 880 .

Cdotde IPRIB(L4U)sl=143)eJaLlsNPRIU)
JeEQel «ANDe IPNUDE(241)eEde UMNPA) GO TO 860

CIo(JeIPNIDEC L, J) 4I=1 43)eJd=1,NPH)
WO TO 870

2

CJelde LNOIB(Isd)el2143) odm1aNIOSVE)
VB eEJded) GU TU 880

¢

3 et LELMB( Lo.d) o150 e3) 0 dx 1o LENSVEY
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-
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E (6s2230) (Jds
WRITE (bes00a) L STAT.KLIL
CON.Y INUE

RTIOL=RTOL & RTUL
ONURMM=0.000008 ...

Sans- wrohi

READ NOD AL PO LN.T...DATA

NOAZNO ¢ NEGUNL
NIENOQA ¢ NoGNL ¢ |
N2=N1 ¢ NOUF &MUMNP
N3EN2 ¢ NUMNP®L Fwg
NAZNI ¢ NUMNART TRO
NLENA ¢ NUMNP &{ T 40
CALL..SLILE(NS )

W
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R A A b itr . S
i : S PRI

COo0

¥

Coor GO connr,

(@)

recnan

r

~p 5
JRIGINAL VHw: ¥ A3-28
g‘;-\%oon QUMY
AQINL . JATE =_38122% darzr8zaa

CALL. INPUT (A(ND) sAUN2 Yo ACNI) ¢ A(NA) ¢ NUMNP ¢ NOUE ¢NEQeMOOLX ) .

N3=NZ + NEQ®ITWO
N4=NJ3 ¢ NEQ&ILYwU
NSaN4 ¢ NEQ®LTWO.

I (ISTATEQeD) NS=N3
No=NS + NEQ®LITFW3 . —. .
CALL 3 IZE (N&)

R £ A-D LOAD VECTOR CONT RO L .
I-N F QU R-M. A T..1 ON

READ (5+1010) NLOAD +NTENNP2TMe IDURAV s NBRI s NPR3 I PRTY P

IF ( IDATWR «LE o1}

-

WRITE (6s2010) NLOAD s NIFNJNPTM, IDGRAV NPR2NPR3I ) LPRT.YP

IF (CIDURAVeCUed oURe ISTAT.EULQ) 30 .TQ 25

IF (IMASSetlsl) GO TL 25
WRITE (6,3029)
STQP—

NUDE 3=4
[F (IPRTYP<EDeL) NODE3I=S
IF CIPRTYP.EQe2) NUDEI=L12

£ ST ”

)
A N D D A-M P.I N G

v.r

A 4
M S

CALL NUOMAS  (A(NL) 4A(NS) s NDOF )

S H CONCENTRATYTEDL N O DAL
A VECT ORS

R LEAD . INIT TI AL CONDI1ITIVONDS

CALL INITAL C(AUN2) ¢AINSI ¢ACN3) ¢A (N Yo A(NL) «NDOF)
KE INSTATL NUJAL CORUINATES INTU wluH SPECD STURAGE FROM TAPEY

RLWIND 9

N33SNQ ¢ NUMNO®LTWO

NA=NJ ¢ NUMNP &LTWQ

NSNS + NUMNO#LT WO

NN=NJ = |

READ (9) (A(1)ilaN2eNN)
NNzNe = |

READ (9) (AL 1)el.aNI«NN)

NN=NS & 1 ,

REAS (9F (ACT Dol aNAINNY -

wU FO 99y

CALCULATE AND S TORE

il SRR -




C #CICw
30 CALL. LOAD

599 CONTINUE
RETURN.. .

30 C

ORICINAL P/

OF POOR QUALITY..... ..

ADEIN]

1000- FORMAT (12A6)-

USSHEEMPERA
VISH
¥ JI0H

A—SSHPRERRUCE SSOR INPUF CONTRUL PARAMETER. o ¢ ¢..«{INRBORT)_ =als. £aX,. ...
8 554 EQeO0¢ NO PREPRCCESSUIR TAPE USED. o ‘ 74X,
C 3oM LUesls NUDAL AND- ELEMENT LNF QRMAT LON READ FRUM UNITSHS ZaX,

O SdH Ededs AHOVE INFORMATION ANO 1U ARRAY READ FRUM JUNLESI //5x

1 SOMPUORTHMULL PARAMETER . (S0 0 e e e~ e.d%-0 o (JINPORT)} 215 saX,..
S SobM Ededs PORTHULE NUOT WRI FTEN 7a%,

TURE TAPE FLAG ¢ ¢

Wi g

JATE-

= 812329 .
ALL OVERLAY . (SHADINAGL ¢1.45 HRECALL )

o/ /5K

394137404 ——

’.

100! FORMAT (41.5)
1302 FORMAT (215S)
1003 FORMAT (15461101 4,315,2F 104 0,618)...
1005 FORMAT (315 :F10e0)_
LJ10 FORMAT (1615)
. 1020 FORMAT (L1044 7FL0e0) —0—
i 1100 PURMAY (1515,5X )
C
, i 2000 . FORMATY( / o5X 4 ) .

) 23SHNUMBER QF NQ{}AL- POINTS o-e- e o.s. o e—w o. a. (NUMNP) =0 187/75K ¢
i SISHMALTER Xe TRANSLATLIUN-CUDE o o o o .0.o o .0 o—(IDOF(1)). =4.134/5Xs. .
RO 3SS5HMASTER Y~TRANSLATLON. CODE « . . o o o-e.a o CIOUF(2)) =24 ISAIEX, . .
R 3SOHMASTER L=TRANSLATLUN CUDE ¢ ot ¢ o o o o CIDUF (3)) =0 I5//75K4 .
35SHIUASTER XwilJTATION COIE o o o -0--0-¢-06 o-e. CIODUF(3)) =4 [5//25X,
“ 35SHMASTER Y=RUTATIUN CODE o ¢ o o ¢ v o @ o £ X-DOF_(-S)J = lS/LS X, .
o IOSHMASTER 2Z=ROTATIUN. CODE ¢ o ¢ ot o-o. .. ._..(_.I'DOF(6H.,.’=4.15I_135X. -
S FSSHNUMBER OF LINEAR ELEMENT GRUUPS o ¢ 4 . o o (NEGL. )} = l5//75%,
SO SSSHNUMBER UF NUNLINEAR ELEMENT GRUOUPS o o o. e {NEGNL) 2o 1S5/ /75X
kS DSOSHSQLUTION MODE o o o ¢ e e .08 o & o o 4 o & (MAIEX) 2913 /SX.
LOSH EQe0s DATA CHECK . 785 X, ...
o E-1-12] £Qel s EXECUTION /5 Xe.

. G55 EQeily RESTART >
o 2031 FURMAT (/5X, )
HISHFREQUENCIES SOLUTION COOE s & o o o-0-s a o (IEIG)— =,1S /5X,.
: LS5SH LQe0s NO FREQUENCIES SOLUT-LUN /88X, .
: J35H Elel, FHEQUENCLES AND “ODE_SAAPES oo o 7S Xy
e K 35H ) ARE DUETERMLINED —
2002 FORMAY (/43X v
: . ASBH NUMBER OF TIME STEPS ¢ o o. - & 8. 0.~0- o~0-a o (NST E) . =lS8//7aX,.
BYoH TIME SYCo ENCREMENT o4 o o—b-0 © ot .0o—s.-{0OT) .. SE11l sz
C QX, ) 3 ) . . )
O864 TIME AT SULUTION. START * 400 -0 s-s-.0 o oo {LSTARLL. _2E 11,8/
i E 0&. . ;
n F 55t FLAG FOR WRILI.TING INPUT DATA. IN. CARD. LMAGLE AND/OR . /SX,.. ..
: G S54 GENERATED FURM o o o 4 6 o o o o o o o o (IDATWR). =I5 /8Xs.
H 55H EQe s BUTH CARD LMAGE LILTING AND UETAILED e - & S
[ SoM UUTRPUT OF INOUT DATA.- o FaX,
J S5 Edets ONLY DETALLED QUTYPUF OF INPUT DATA. 78X, .
' K 564 EW.edy. ONLY A CARD IMAGE LISVING UF INPUT_DAT A 78 X,..
! L 5bH GTe2e¢ NU DETALLED QUTPUT NUR CARD INAGe
: N S5H LISTING UF INPUT DATA
2020 FURMAT (/5Xs . X _ o
TSOHRESTART SAVE INTERVAL o o 6 o s—4- 6. @ o o ~o{lRINT) . 23 IS/ /5K,.

! v . _ e s o 6 o 0-0ellTPY96)—ade13/5%, ..
EQ+ V4. TEMPERATURE TAPE NOT USED./S5X .
Edel s TEMPERATURE TAPE USEY

P s em——



i aiias

R P, ot B PR T IR
. e

ESGENa

SRl & . e e O et

ADINE . . JATE . =.81229 )9/ 1874a4
T SSH EQele PORTHOLE WRITTEN L)
2003 FORMAT (/.4X,
A 551 NO. OF BLOCKS OF cFFECftVE-atfoNES: 24X
3561 REFORMATIUON TIME STERS « o ¢ e -0 o-» slNSREFB) -=]5. l&x.
C S5H EGeds NJ STIFENESS REFQR%ATXON L£4Xe.
D 554 NOe UF BLUCKS UF :quLlaRIUﬂ 724X .-
EsoH [TERATIUN TEIME STEPS . o o o o{NEQITB) =15 /44X,
F SSH tQeOs NO. EQUILIBRIUM LTERAIJUN PEREURMED 275X,
XSSHMAXS MUM NUMBER OF Euu!ttanxun /5K
Y9SH ITERATIONS PERMITTED e- 6. 6. 8. o .o o-s o (ITEMAX) =4.15//6X,.
I. 55H CONVERGENCE TOLERANCE .o o o -0 o - o-s.e (RTOL)L 281l e )L .
2004 FORMAT (1HQe////7 8 Xs . . )
AG2HA N. A L Y-S 1 S- T ¥ P E (ESTAILISHED _USING. IMASSNEGL'NEGNL Yo ... .
G777 +5Xe
BDDHTME DEPENDENCY COoDE ¢ ¢ o o s o o o o o o LISTAT) 2415 /5 Xe.—
cs5 EQeOe STATIC ANALYSLS _ 75 Xe.
ossn_ EQele DYNAMIC ANALYSES FIAE5Xe
ESSHNONLINEARITY CODE o- o o . ¢ o-0 o .0 .0 o o .o (KLIN) 2,18 /SXe-
F S5 EQeOs LINEAR ANALYSIS ’5Xe
GSSH EQels NONLINEAR ANAL VSIS )}
2005 FORMAT (/S5X.s.
155HT IME INTEGRATION CUDE o ¢ e o o o o o o (I0PE) =418 /S Xs.
2S55H EQeli- #LLSONS THETA meruou o/ S5Xe —
355H EQes s NEWMARKS METHOD s/ s8Xe
?35H EQe3s CENTRAL DLIFFERENCE METAHOO-. o/ v 8XK)
2006 FURMAY (5S5Xs )
LSSHINTEGRATIUN PARAMETER ¢ ¢ ¢ -0 o o 8 ¢ o—n o ATHET A) 2o B562) . .
2007 FORMAT (SXy
1SSHINTEGRATIAN PARAMETERS o o4 e-0 o o o o o (DELTA) 2¢F562/5X.
L9%H CALPHA) ... =4FSa2)
2012 FORMAT (74X,
A S5H NUe UF BLOCKS OF TIME STEPS FUR NUDAL AND ELEMENY J4X,
BsoH ASSOCIATED QUANTITIES PRINMT®UIUTY o «. o o o o (NPRID) =13 /40X,
C $5H EQeOs NO PRINT=QUT ) 175 R .
SSSHNUMBER OF BLUCKS UF NODAL PRINTAQUT ¢ e.e e.o..e (NPB) =4 1524/5X,.
CS55HD ISPLACEMENTY PRINTOUT CODE o 6.0 o - o & o o (I0C) =418 /5Ky -
V55H EQe0s NI PRINTING OF DISPLACIMENTS /5%
ESSH EQele PRINT DISPLACEMENTS //sx.
FOSSHVELUCLITY PRINTOUT CODE 4 o o e e.0.0-0o o o—{IVCI 2,15 /sx.q
GH5H EQs«0s NO PRINTING OF-VELDCITIES A9 XK,
HLSH EQels PRINT VELOCITIES - L/SX,
lSSHﬂCLtLERKTlON PRINTOUE CODE . o » . 5......u4leAC) =5 IS PSXe
JH55H EQe Oy NU PRINTING JF ACCELERAT e e = 25X
KSSH EQels PRIENY ACCELERATIONS. b
2008 FURMAY (/5HXs ,
15SH4AASS MATRIX COUE o o o o6 0.0 o—o—a—aSCIMASS) =415 /5X,.
2S5 EQ.0s NUO MASS EFsscrs 75X g
355H £Qe b e —LUMPED MASS /5 X
455H EQe2e CUNSISTENT MASS /S K-
SSSHOAMPLING MATRIX COOE o o o o o o o-u- o o s.o (TDAMBY =415 /5K
655H EQeQds NU DAME ING /5%,
795H tQels DAMPING INCLUDED ’IS X
8S55HNUMBER UF NUDAL H*A-*SS_&?S e o o .-6—é6-90 8. 0-69o o {-IMASSN) ‘013_/’53‘0
GSSHNUMBLER JUF NOVDAL DAMPERS é.6- é- 0 o o o .0- o (LOAMPN) =415 )
2010 FORWATY (1Ht.34¢ &L O A D CON.TROL D.A T A /7 AR,
1 38M NUMBER UF LOADS 15 £ aX, _— —

2 3
2 ABH NUMULLR OF YIME FUNCTLONS =e (5. /£ 4Xe
3 33K MAX NUMBER OF POINTS IN LUAD CURVES =

PR

= —




)
— —

2040 FURMA
2045 FUORMA

203535 FURMA

2130 FURMA
55
SSH
S5H
SSH
S5H-
S53M
SSH
S5
D954
Sort

FORMA
S55H
SoH
S59H
5514
SSH
S5
S5+
549
G5H
SOH
5544
S5H
SS9

2110 FK;R!A

1
2120 FURMA
1 NESS

2108

—~TCTMCALPZErX CrmIgTMMCAC

ORIGL'AL PAGE 18—
CF POOR QUALITY

TllIHL1s12406./77)

T(3BH M A S TER CUONTRJILCARUDS)

IAL /7772 L X3 1 2HCARD NUABER 211
T (/Ae3X

PORTHULE CREATION CUNTROL CARD- ) Il 7AX,
FLAG FUR SAVING INPUT DATA UN TAPE o¢.e ¢ s (NPJT3SV) =[S /J4Xs
EWeQs WRITE ONLY MAIN HEADCR /4%,
EQelse WRITE ALL INPUY DATA CON. PURTBOLE. //4Xe.
NUs UF BLOCKS OF TIME STEPS FUR SAVING ) 74X
NUDAL RESPONSES UN TAPE e o ¢ o o ..o o.. -{NODSVB) =213 /48X,
Ede0e¢ NU ACTION L™
NUe UF BLOCKS UF TIME STEPRS FOR SAVING 78 X,
ELEMENT RESPUONSES UN TAPE o ¢ ¢ o o o o o (LEVSVE) 215248 X4.
EQe 0o NO.ACTION /1
T (728X, )
NUDE DATA SAVE TAPE NUMSBER o ¢ e o o o o o {(LUNODE) =l5//¢~x<.
TRUSS/ZUEAM/TIE TAPE NUMOER o ¢ o « o o o o (LUl) =21.5//74 X4
270 CUONTINUUM TARPE NUMJER o o o o o o o o (LO2) :lS//_CXO-
370 CUNTINUUM TAPE NUMSER o o o é-6 oo o (LUI) =2[S//74X,.
DISPLACLEAENT SAVE COJDE » - o o ¢ o .o o o (JOC) =21S rax,
£0.0y NU SAVING OF DI:PLAch MENTS. LY IS
EQels SAVE OISPLACEMENTS UN POR:THOLE /78X
VELUCITY SAVE CUDE o o. o s @ o o4 o & (JVC) =19S. /_‘-Xr'
LQa0 s NU 3AVING UF VELUClTlEb /74 Xe
EQdels SAVE VELUOCITIES UN PURTHOLE 778 K.
ACCELERATIUON SAVE CODE o @ o ¢ o o ¢ o-e o (JAC) =[5 /74Xy
EQeOs NU SAVING OQF ACCELERATIONS /74X,
tQels SAVE ACCELERATIIUNS UN PORTHOLWE 77y
T (1Ml e SXe3 8H SOLUTYT I ON. LETF AL C AR D & .

T (/95X 90H (A)
MATRIX REFURMATION TIME STEPS

2130 FURMAT (/,8X,

A 7H HBLOCK 12
8 46H FIRST STEP OF THIS BLUOCK ¢ o o (LSREFJ(
C 4o LAST STEP UF THIS 3LOCK o o o (LSREFJ(
D aoH INCREMENTY IN TIME S3TJEP ¢ o o o (ESREFU(
2140 FORMAT (/98X,80H () BLICK DEFINITION CARUS F
IRATIUN TIME STEPS )
2150 FURMAT (/,4X,
A 7H 3LUCK 12 ,
d aoH FIRST STEP OF THIS BLOCK o o o (LEQLITS
C 46H LAST STEP OF THIS MLUCK o -o¢ o (lEQLY S
O Ao INCREMENT IN TIME STE® o .. LLequdt
2100 FURWAT t/¢5X 804 (L) BLICK OEFINLTI CARVS F
. 13TEPS )
2170 FURMAT (7/4¢4X,
A 7TH BLUCK 412
8 46M FIKS3T STEP UF Tl BLICK o « o ( 1PRIGC
C a6M LAST  STEP JF TH!S BLICK » o« ¢ ( IPRIBC

O 46M

INCREMENT IN TIME ST o o o o ( PRI BC

A3-31

397187434

AD-INL QATE = 8i229..
4  S8H GRAVITY LUOADING COYE o o «{IVDGRAV) = 415./ 4X,.
5 384 EdeOs NU GRAVITY LJADING / aX.
6 JuH EQele LUMPED GRAVITY LUADING o709 8X4.
7  33H NUMBER OF 270 PRESSURE LOAD SETS . =¢IS. / Xe oo .
8  33M NUMBER OF 37D PRESSURE LOAD SETS -tlb£44Xn
9 31K MAX. URDLR OF ANY ELIMENT FUR ’
A 23H 340 PRESSURE LUAD SCTb-—.tZI(olH—olSJ./JL..

BLUCK DEFINI TIUN. CARDS FOR EEFECT IVE. STIEE.

/T X
is124.3H) )2 1S /TXe
2912y 3H) )= 15 /7Xe
3el2edHl )z 1S £)

OR £QuiLt RLU“ 1LYE
4T
1a.1203H) )3 1S 77Re . —
24123 3H) )z LS /T XReo
3pl2e¢3H)I= IS /)
OR PRINFTeQUT T IME
777 Re. .
112434) )3 LS /Tx--
2sl2e3) )= IS /77X
Jy12,3H) )= 5 7))

' d




i
e _
ORiGHIAL PAYE 10 A3=32
I Of_POOR QUA
]
{
{
- ADINI JATE =-84229... 09718744 ..
2180 FORMAT (/eS5Xe801 (D) BLOCK VEFINITION CARLS FOR NODAL PARAVETLER . v
_ 4 PRINT=QUT ). ]
2l 2190 FURMAY (/04X :
‘,!: A- TH BLUCK 12 v v _ LATKs.
, 8 aod FIRSL NJUDE OF THLS BLOCK o o o CLANOQE(] ¢ 129 3H)I= 15 ./ 7X,
C 46H LAST NUDE UF THLIS BLOCK e - e CLONUDES.2e 124 3M) )= IS /27Xy !
D 46H INCREMENT IN.NUOE NUMBER o ¢ e (IPNODE( 3+ (2, 3KH) 12 15 /)
2200 FORMAT (/,5X+80H (E). BLUCK DEF INIT.IUN CARDS. .OF TIME STEPS FOR §.
LAVING NUDAL RESPUNSE.. . ) ; b
L 2210 FUORMAT (/X V 4
i A TH BLUCK +12 : L2 TXe.- }
L B 464 FIRST STEP OF THIS BLOCK. o  e-- e (. INUDB(Lel2e3H))=-1S A7Xs.. !
. C a6H LAST STEP UF THLIS. BLUCK. o o o- INOD 3(29.12°¢3H) )2 - 15.-/7Xs.
S D 46 INCREMENT IN TIME SYER o o o _o ¢ INUDB(3412,3H).)=. LS /) .
e 3220 EURMAT (/e5%X.80H- (F)  BLOCK DEFINITION. CARDS OF TIME STERS FOR.Sennm =~ :
; LAV.ING ELEMENT Rt SPONSES Y . ‘ i
2230 FORMAT (/98X ;
: A 7TH BLOCK +I2 £/TK ... '
= B 46H FIRST STEP OF THIS BLOCK - o . @ CLELMBLL o 1.26.3H). )7 —1S /Z7Xe...
\, C qoH LAST. SIEP OF THIS BLOCK o .. e . IELMB(2s1243H) )15 27XKe. o
g D a6H INCREMENT IN. TIME STEP ¢ ¢ o @ C LELNGE(3+12,34))=-15 /)
3000 FURMAT (1H1,21H &% STUP & ERRUOR. L. 2AL0.e1 3H BLOCK INPUT o/
1 1aH FIRSY STEP QF ¢ 15+ 34HTH BLOCK. 1S. LESS THAN. LAST STER- QF+ 1S ;

1 SHTH SLOCKe /770 , ,
3001 FURMAT (lHle 204 &% STOP +& ERRQR INeALO,4SHBLOCK INPUT.- EANAL STEP - i
1 OF LAST BLUOCK INPUT =,15+18He LESS THAN. NSTE =e15) !
3004 FURMAT ( LHl,21H &% STOP & ERRUR IN +A1Q0-0.13H BLOCK INPUT e/
_ t laH FIRST STEP OF o+15,36HTH BLUCK 1S LARGER THAN LAST. STEP. .OFelSe. .
] 1 SHTH BLUCKe 77/) , _ _ )
. 3002 FURMAT (///456H "¢STOP = IMASS MUST BE Gle0 IF CONCENTRATED .- .. .-
Y 1 7" 37H MASSES AND=OR DAMPERS. ARE SPECIFIED R
A 3003 FORMATL///42H *'STOP = IELGeGT ol -NOT.. PERMITTED IN THIS
\ 'y ISHVERSION. OF ADINA¢S ) S o .
3010 FORMAT (///4¢LHls 100H ®xSTOP¥x [E1GeGT«0 NOT PERMITTED IF CENTRAL O
| IFFERENCE METHOD 1S Tu BE USED FOR TIME INTEGRAT ION N )y
3012 FURMAT (/777 +1H1,60H #&STOP*# [ MASS MUST BE Eue 1 FUR CENTRAL LIFFE

LRENCE METHODR )
3020 FUORMAT (/77 ¢1H1 ¢ 75H otstontt'xmAsainust BE €Je 1| FOR DYNAMIC ANALY

151S INCLUDING GRAVITY &GADS

[P

i .

END
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ngquL PACE 1o A3-33
L POOR QuaLzy
: : FORTRAN LV Gl -—RELEASE 240 ADINE. . . OATE =_81229 -
kT *OPTIONS IN EFFECT® NUTERM, LD, antc.samce.Naust.Nom.cx.Loao.NuMAP e,
*CPTIUNS IN EFFECT® NAME = AU INI LINECNT. =
: ®STATISTICS* SOURCE STATEMENTS = 355 ARIGRAM stze s 22912
A *STAT ISTICS*®.- NU DIAGNUSTECS GENERATED
i
f |
1 1
[3 1
~ z
o '
S
b ¢
S ;
”A i .v‘
. oo
4 P
,: {
4
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.
O
S 1
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[

KCOC*x ®PECK. INLLSY
DA

2
TDIMENSION THO(100) ¢SP{100)

Paalo At A\ 4ol ol e

ORIGINAL
OF POOR QU

MAIN - JATE = 81229

TA SET CLOADS- AT LEVEL_TMP_AS OF 032417281 ...

*COC* *DECK CLOADS

SUBROUTINE _CLOADS (ID.RGoRsTIMV.RV'RMASS;MASSJNOQ*NCuR;IDlRN.FACo

1 ARTM oKL ¢RGST s NTENDoNOUE D ——— e —

SUBROQUT INE

le TO READ THE TIME. FUNCTIONS AND CALCULATE_IHE
FUNCTIONAL VALUES AT REQUESTED POINTS.

2. 7O CALCULATE THE GRAVITY LOADINS.-

Je¢ TO-READ CONCENTRATED NODAL LOADS

4e TO CALCULATE THE LUAD VECTORS. CaRaE:Panuua
TO THE CONCENTRATIED LOADS.

. @ 8 ®© & @6 e e o @ e & e & & 6 o e b ° & o & O O o o o o

VARIABLESDO
48 = ARRAY OF BOUNDARY CONDITION. COUES.
RG = INTERPUOLATED VALUES UF TIME. FUNCTIONS. .-
R = LUAD. VECTGR
TIMVRY = ABSCISSA AND ORDINATES OF TIME FUNGTIGNS. . ...
NUD = NUDAL PULINTS TO wWHICH LUADS ARE. APPLIED
NCUR = TLME FUNCTION NUWABERS OF LUADS .
IDIRN = DILRECTICON CUDES OF L.OADS .
FAC = MULTIBLIER OF LOADS
ARTY = ARRIVAL TIMES UE LUOAD
KL = INCREMENTS IN NODES FQR .GENERATION
[ 3 e & & & e o ®- 8 L 3 L ] L] [ ] ® & e o & L ] e e ¢ .e.
IMPLICIT REAL#8 (AmH o) ) )
CUMMUN /SUL/Z NUMNB GNEQs NWK s NWM s NWC o NUMEST o MIDEST s MAKEST s NSTEs M A
COMMON ZCUNST/ OTeDTASAOIALIAZsA3sAG,A5:,A0 sA7 ¢ AB1A93AL04ALL
3 sAL124A13,A184A15,AL60A174AL184ALF +A20410PE
CUMMON /VAR/Z NG MUDEX»IUPDTIKSTERLITEMAR s LEQREF, ITE, KPRI,
IREF ¢ IEQUIT s I1PRIL +RPLUT Ny KPLUTE

.

COMMON ZADINAI/Z OPVAR( 7)Y+ TSTART +IRINT L ISTOTE—

COMMON. /MDFROM/Z T1DOF (6)

CUAAIN ZLUA/Z TENUSNTFNNPTMaNLUADs L DGRAV o NPR2W NPR3I+NODE3.
CUMMON Z/PRCON/ LOATWR» IPRIC +NPB [OCs IVCoLAC [P G IPNODE( 3415).
COMMON.. /JBEAR/ I1HEAR, nrota.

DIMENSION 1D (NOCF 4.1) oRGINTFNDs L) oR( 1),
1 NOD(I).JDKRN(X)W—NCUR(l’.F (
P +RGST( 1) +MASS(L)

??ASS(lJ;

THO( L) - INLTIAL PHASE ANGLE oF RUTATING IMBALANCE LUAU
APPLIED AT NODE |

SP(1) & ROTATLNG SPEED UF IM3ALANCE LOAD APPLIED AT
NUDE 1

[ R

09£18284 o o ..

s kel

|
;1
!



o

n 0 o000 N

nNn N ocon O

[4¥alg)

[g)

NnoNOn

40
S0

69

100

102

101

139
120

ORIGINAL PAGE 15
OF POOR QUALITY

CLOADS DATE = 81223 09£18/64

REWIND 3
REWIND 8

READ (8) (LIDCIsJ)e =L aNDOF) s J=LeNJMNR).

CALCULATLION OF TIME FUNCTLON DATA AT ALL TIME POINTS
LF (NSTE.EQeQ) RETURN

IE (NTFN+GTe0). GO.TOQ 60

DO 40 I=1.NEQ

R(L)=0..

DO 50 K=LsNSIE

WRITE (3) (R(I)sI[=1+NEQ)

RETURN

CALL TFUNCT (RGs TIMV RV ,RGSTaNTFNINSTE.o,QDEX s T START DT DTA)
CALCULATE GRAVLTY LOADING

NSTEG=0

IF ( IDGRAV<EQ.O) GO TO 100

CALL GRAVL (ID,IDOF ¢MASS,RMASSRRG ¢ NUMNEs NOUF s NEQINTFN¢ NSTEGs
! MUDE X }— ,

ADD CONCENTYRATED LOADLING.
IF (NSTEG.EQNSTE) RETURN

[F (NLOAD.EQ«DJ) GO YO 129 .

[F ( IOATWReLE el eAND+ IBEARSEQL) WRI' . 2901) —
IF ( IBEAR.EQel) GU TO t02

IF ( IDATWHeLE<l) WRITE (5+2000)

CONT INVE

READ LMBALANCE LOAD- INFORMATION ¢ EMPLOYED ONLY FOR
ROTOR BEARING. . TYPE PROBLEMS. )

IF (IBEAREQ.1) READ (S,:001) (NODLl)mIDIRNLL)¢NCUR(LLuFAC(I)-
1 ARTM(I ) oKLE L) o THO(L ) oSPCLLel=1 oNLOAD )

IF CIBEARSEQ.1) GU TU 10t ,

REAUD (S+10C0) (NOC (1)s IDIRNCLY sNCURCI) oFAC(L) s ARTML) oKL (T
1 EDE U~ o1 =1 s NLOAD)
RLINLOAD =0

00 139 1=1«NLOAD

If (LDATWReGTel) GO TQ 120 . » .

[F CIBEARCEQel) WRITE (642011)Naull). LDLRNAL) o NCUR(L ) EAGLL )y
| ) ARTN{(H.KL(-I-).FHU(X)‘.SF’(L).

1IF (IBEAReEQel) 30 TU. 139 . o o e

CONTINUE

IF (MUODEXJEQ.Q) RETURN

. Y ’ - \/,,; b e i e e e

iR gt




nonn

non

DL % ot 2 an A L A

210

222
230
224

240

1937

245
246
226

220
260

i TR Lt oA T i b e

ORIGINAL PAGE 15
OF POOR QUALITY.-.

CLOADS

NLL=NSTEG + 1

DU 200 KaNLL¢NSTE .
0O 210 I=14NEQuee . .. ..
R{1L)=0.

IF_{NLOAD+EQ+0) GU_TO 260—

00 220 L=1.NLOAD

LI=IDIRN(L)
LE (IDOF(L1)«EQal) GO TO 220
LOOF=L L

LN=NOD (L)
ARTMTI=SARTM(L) ...
FACTY=FAC(L)

LCENCUR(L)

IF (KL{L)eEQe0) GO TO 222
DARTM= CARTM(L. +1) = ART ML)

Y/
FINCR=(FAC(L+1) = FAC(L))rC¢
t

((
_ NO
DQ 230 [=]1,.LDOF

If (IDOF(I1)eEQel) LI=L] =
NSTEA=ARTMT/0.¥

NSTEF=K e« NSTEA.

LF (NSTEF4LE.Q0) GO TO 226
AFACT=NSTEA. % ARTMT/OT + 1.

IE=10¢ LI +LN)

IF (l1eLE«0) GO TO 226.
RGFR=RG(LC s NSTEF ) )

IF (ARTMTW.EQ.0.) GO TO 240

DATE =—81229

NODAL#*1) @ NOO(L)IZKLLL)).
DAL#1) = NOD (L)) /KL(L) )

RGFR=ERGSTILC)I®( 140 = AFACYT) + RGFR®AFACT.

IF (NSTEF.LE;L)AGO Ta 240
RGFRERGILC o NSTEF =i ) #(1,0=ARACT
IF { lBEAR.NE-.l)‘ GU. ¥ 245

JERG(LCNSTEE) *AFACT

A3-36 —

09/18/44

ADD. HURIZONTAL IMBALANCE LOAD COMPAUNENT TO EXTERNAL -LOAD VECTOR

WRITE (601687) LeTHO(L)HSP L)

FORMAT (SXs'L="4i10s5X. ¢ 1. O(L) ="

ROIL)=RA{LI)I+RGFRE&FEACTL SCG5(THO

(L) +3P(LI*OT #K)

3D1 345 45X 9958 (L)=%,013.5)

ADD .VERTICAL IMSBALANCE LOAD. COMPONENT . TQ. EXTERNAL LOAD VECT OR

RECILI+1)=R(1I+1)+RGFRAFACT*OSIN
GQ To 246
R(ll):RéllJ&RGFRtFACT
CONT.INUE

IF (KL(L)eEQsO) GO TO 229
LNSLN ¢ ki (L)

IF (LNJGE«NUD(L*+1)) GO TO 220
FAGT=FACT + FINCR
ARTUT=ARTMT + DARTM.. ...

GJ TO 224

CONT INUE

LF ( IDGRAV.EQe0) GO TO 362
V0 360 l=1,NEG

(THO(L) +SPIL)SDT &K)

R

ol b




- L»
B ‘c“\"ﬂ ‘ v Moo
]
CLOADLS QATE = 81223 - 09/13444.... ...
300 R(E)=R(L) + RMASS(L)
362 WRITE. (3L (R(L).I=1¢NEQ)
C WRITE. (64 3000) Keln(l}el=l sNEQ)
3000 Tgﬁrﬁgeéaécéflg% a;f$é'té8t%§6;ﬂ: LJLDAO&&‘*11/-5X05(3X001205))
] - . (Y] =1 e NEMD—
200 CONTINUE .. P
RETURN. i : ;
1000 FURMAT (315:2F104041545Xe15) : 3
1001t FORMAT tJLSo&Fl0.0}ISJZFlOoO) 1

2000 EORMAT (/7///745F € UNCE NTRATED LOADS OAT AZL 4Xo--

1 S3H NODE. DIRECYTION = LOAD. CURVE  LUAD. CURVE MULTIPL ..
2 SOH. ARRLVAL TIME  NUDE SENERATIUN ) : _
2001 FORMAT (£///* B EARILNG. CONCENTRATED L3 A : :

1 0S DATA// 4Xe®* NODE  DIRECTION  LOAD CURVE  LOAD. CIRV. :

2E MULTIPL.  ARRIVAL TLME . NODE GENERATION  INITIAL ANGLE  _OAD—

3ROTATING SPEEDY)

H
P

e 2010 FORMAT ( 1HOs2XsI1545Xel 999X L3e IXeEL3 oS 13X 2E120457X015) ' ]
- 2011 EORMAY (1HOs2Xeo1S5¢SXei8eFX0l% 9 IXsEl 305 e8X L2090 ZX s[5 05K 0. v oo oo e
; 1 . El13e3e5X4E13.5) . ; ]
6000 FORMAL (10F12.5/) ‘
, END
Ty
L
-'.9 4
o
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1
L
: 1
|
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9
. i
i i

|
—




-v.,‘..,w,,-W.W,._:.m-‘,.Fw‘,,<,r‘.

TR

FORTRAN 1LV Gl

«CPTIONS. IN.EFFECT®

ORIGINAL ..\

'ty ba

OF POOR GUALITY.

.RELEASE 2.0 CLOADS

*OPTIONS IN CFFEECT® NAME = CLOADS « LINECNT =

«STATISTICS*
*STATISTICS*®

SOURCE STATEMENTS =

lOl.PQQbRAN SJZE £

NO DOIAGNUOSTICS GENERAYED

OATE =2 81229

NOTERM..10,EBCDIC, SQURCE.NOL(ST;NODCCK.LOAD;NDMAP”

8248 ..

- 4
PPN

B

[ d
e

LS |




alalalalely}

(aleTaTelalelals!

0O 0O 000

nonOe ann

R AL AL A LR A R A A A R4

RIGINAL PACT 19
gE-EOQRJUALH’Y

MAIN DATE = 81229. Q09/18/744
DATA -SET COLSOL AT LEVEL TNP AS OF 08/17/31

*COC* #DECK COiSaL

®UNI* JFORIS NoCOLSOL, R.COLSTL i v
SUBROUTINE _COLSOL (MAxA@NCOLBv.xCOPL.A.B‘u,v.NEQ.NBLQCK;JSTOR;g__
1 NST IF ¢ NRED ¢ KKK).

ot J s -0 e & o -» L s & o L] > & o L] . o e o -0 o ...0 e @& o *-—~® ® & 0 o-8 .-

PROGRAM ] ] -
TO SOLVE FINLTE ELEMENT STAYIC EQUILIBRIuUM EQUATIONS QUT=(F ...

..
L e -0 0~ .8 O O B & e o e . e [ ] L] L J e o e ° L 4 e o e .o @ e & o o L L [ 4

IMPL ICIT REAL*8 (A=H,0=Z)

COMMON ZELS3TP/ TIME, IDTHF

COMMON /EL/»IND&ICOUNT’NPAR(aalONUMEGJNEGL.NEGNL-lMASS:IDAMP.lSTAT
t sNOQF ¢+ KLIN IELIG +I MASSN oI DAMPN

COMMON /RANDI/ NOAsN1IDSIELCPL v

DIMENSION A(ISTORL)oB(lSTQRLl.D(NEQl‘VClL

INTEGER ICUPL(I)QNCQLBV(IJQMAXACLLMWMW_,H:H

KHB8=0 .

IF (KKK=2) 10,61C,610 R
10 REWIND NSTIF

PIVQT=10%+%20

== FACTORLZE STIFFNESS MATRIX ( LOOP OVER ALL BLOCKS ) s =

L I 2 S S

COREs USING COMPACTED STORAGE AND COLMMN REQUCT-ION. 3CHEME o - ...

D0 600 NJ=1+NBLOCK

READ (NSTIF) A
WRITE (6,732) (A(I)el=

CCOLSOUL) "0 /7 45X 0sB802%X0D0L306) ).

NCOLB=NCOLBV (NJ)-
MM=MAXA (KHEB+1) =. ]
IF (NJEQICOPLINJ)) GU TO 300

{:=5COPL(NJJ - 1

IF (IK) 300,140,100
100 00 120 K=1,4IK
120 IM=IM + NCOLI3V(K)
140 KHB=KHB8 = [M. -

IK=IK + |

NJLI=NJY -]

)e
732_FORMAT (SXs ¢STIFENESS
1

REDUCE- BLOCK-BY THE PRECEEDING COUPLING Bl OCKS oo oo e e

DO -160. NK=IK,NJ1

.t % k. 9 RANDOM ACCESS ... % % &

NREC-10=NK )
CALL READMS (NRED484,15T0RL ¢N22C10)-...




con

ocnH 00

TKHB=KHB = NCOLBV (NK)
"‘.SMﬁXA ( lm ‘ )' - l . e at—— bt —ae: 4 esne s e amaen atenn e,

210

230

240

220
200

160

300

460

ORIGINAL PAGE 15
OF POOR QUALITY

coLsaL DATE = 81229 09718744

e & . R_¥ R ANDOM AC.CE.S S « & &

DO. 200 N=.1NCOLB
KNSMAXA(KHEBBEN) = MM
KL=KN +. 1
KUSMAXAL KHBB &Nel) = | o UMM
KHEKU: - KL = N .+ 1.

KC=KH = KHB v
%E_SKC.LE-OL GO YO0. 22D
KCLENCOLBVINK) = KC + 1

If (KCLeuTsd) GU YO 210

1C=1 = KCt.- .

KCL=1
KLIxKU == IC

DO 220 K=KCL:KCR

IC=IC + )

KLT=KLT = 1
KIZMAXA(K+IM) = MC
ND=MAXALK+IMEL) = K]l = MC =1
LE(ND) 2204220.,230
KE=MINQ( LC o ND)

C=0e.

DU 240 L=1 KX

CzC + BIXKL+LISACKLT+L)
A(KLTI=zA(KLY) = C

CUNT INUE

CONT INUE

IM=IM + NCOLJDV(NK) __
CUNT INUE .-
REDUCE BLUCK BY LTSELF

DO 400 N=1,NCOLD. .
KNEMAXALKHEH 6N} = MM '
KLEKN ¢ L ;
KUSMAXA{KHUB4N®L) = L = MM :
ROLE =KUY o KL

KHEMINO(KDLIF s N=L )

RSaN. + Krpd

IF (KH) 420.940,460

KaN = KM

KLTaKL + KH

1C=0 ) .
IEF ((N=1)eLTeKLUIF}) 1C3RDIF = N ¢ 1

V0 2480 J=1.RH

1C=lC ¢ 1

KLTaRLY = 1

KIZMAXA(KHEBEK ) & MM

KECR=NCOLBVINK) e

O

e A i
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ORIGINAL PAGE"IS
OF POOR QUALITY

CuL SOl JATE = 81229

NO=MAXA( KHEO K¢l ) = KI = MM = L
IF- tND) 480,480,500

S00 KK=MINO( IC NI}
C=0.

L J
DO 520 L=1+KK
S20 C=C + A(KI+L)IERACKLTAL).. .
ALRLY)I=ZA(KLT) = C
380.. K=K ¢ 1

340 R=KS
E=Qe
DO S40 RKK=2KL KU ...
K=K e -1
C=A{ KK.)/D(K)
E=E + C#A(KK)

SA0 A(KK )=C v
A(KNI=ZACKN) @ £

420 D(K3)=A(KN}
IF (D(KS)) 401+555.400
555 IF ( IDTHF «EQ«J) GO TUu 567
0(K3)=PLVOT

S0 TO 400
S00. WRITE (642000) KSD(KS)
stToe
401 WRITE(06.:2000) KSsD(KS)
400.. CONT INUE
KH3d=KHBHB + NCOLB
* % €k & & R ANDOM ACCESS
NREC 10=NJ
CALL WRITMS (NRED.A»1STORL+NRECLO)
* & ¢ ¥ % R ANDUOUM ACCESS

600 CONTINUE )
LF (KLINCGT)) GO TO 606
RETURN

w e SOLUTION UF ESQUATIONS ( 1L00P OVER ALL BLACKS ) = =

REDUCE THE LJOAD VECTOR- —

006 KHB3=0
610 DL 700 NJ=1+NOBLOCKR

03/ t18244a

*© & %

= k. K

1F (NBLUCKeEwsl eANUe (KLINeEQeO suRe KKKeEQWSl) ) .GO0_¥YB8 7LY

¢« ¥ ¥ ¢ % KR ANDOMYW ACCESS
NREC10=NJ
CALL ReADMS (NRED.A;lSTORL.N&ECIO)

* & . % & ¥ R ANDO M AL CE.5S

210 NCUOLB=ENCUOLAVING)

L S SR

e e dh— .-



A3=42

o f e

ORIGHINL B i
OF POOR QUALITY

coLsoL DATE = 81229 o9/ 18244

g MM2MAXA(KHBAR+1) = |
. DGO 720 N=1.NCOLB
. KLEMAXAUN®KHEB) = MM + 1
! KUSMAXA(N+KHE3+1) = MM =-1.
! IF ( KUwKL) T720,730:730
o 730 KS=N ¢+ KxH&8
K=KS
C=Qe
00 740 KK=KL.KU
K=K. = ].
730 C=C + ALKKI®V(K)
V{KS)=V(KS) = C7~
720 CONTINUE
KHBG=KHBB + NCOLB
700 CONTINUE

BACKSUBSTITUTE

D0 790 N=1.NEQ
790 VIN)=V(NI/D(N)
NBL=NBLOCK.
OU. 800 NJ=1.NBLOCK -~
IF. (NBLUCK<EQe«l) Gu YO 820 : }

s e ® & % RRANDOM ACCESS *x & &

(aXalsl

¥
non

NJBL=NBLOCK = NJ + 1.
CALL READMS (NREDsALISTORL«NJBL)

.t % & ¥ RANDOM ACCESS * & %

L NCOL8=3NCULBVINSL)
) 820 KHB83=KHEB = NCOLJ3
- MM=MAXA(KHBE+1) = 1
- N=NCOoLB8 . *
. DU 360 L=1,NCOLB. N
KLEMAXAINGKHEE) = MM + 1 .
- KUSMAXA(CN®KHIG¢L) = MM = ]
- IF (KU=KL ) 3618904390
- 890 KS=KHBB ¢ N.——. o
K=KS 4 {
800 900 KA=KL KU : h
: K=K = |
ol 900 V(KIE=V({K) = A(KK)SV(KS) ,
' 861 N=N=1 -
860 CONTINUE
NUL=NSL = L : {
800 .CONT INUE

oon

RETURN , X « o

2000 FORMAT (/7 40H SYOP = STIFFNESS NUT POSLITILVE DEFINLITE 4747 -
1 321 NONPOQSLITIVE PIVUYT FUR EQUATIUN  » 08/ oo
ZENO 104 PIVUT =  LE20612 ) .
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ORIGINAL _F'AGE (S
OF POOR QUALITY..

RELEASE 2.0 —_ coLsuL ... . JATE. =_81eey .

*QPTIONS. IN.-EFFECT* NOTERM;ID;E&CD—IC-SOURC&.NULISI.NCLD:.—.CK;LOAD NUGMAR.. -
*OPTLONS IN EFFECT® NAME. =. COLSOL.. «- LINECNY =

#STATISTICS®
*STALISTICS*

SOQURCE STAI'EMENTS =. 1544 PRUGRAM sue 4280 .
NO DLAGNOSTICS GENERAYED

et coialonin &

N S

e e b mwa




ORIGINAL PAEE IS N
OF POOR QUALITY

MALN DATE .= H1l240 19783749
ODATA SET RUSS AT LEVEL TMP A> OF 09rQ2/481

2LCCk #DECK. RUSS
«UNI® JEGRS IS NerRUSS. ReRRUSS
SUBROUT INE RUSS.. (1D eXeY sl ohTe CoUENSARLAL LMo AYZ o MATE ,cPS 1IN
b i PS-.;E TIMVEQ [SHewAPRUP NadGL« IELTO oNMCONs. . ..
2 NUOGE s NOM ¢ [UW A+ TEMP V14 TE MPVI L MXNUIS }

P

Nnreceoe

_f':

IMPLICIT REAL%8 (AmHoLw2) »

CUMMUN. ZSUL/ NUMNPsNEQ o NWI s NwMe. N Co NUMES T +MIDLOST s MAXEST o NSTE S MA
COMMUN. . LEL/ IND.LCOUNI»NPﬁR(ZOT-NUMduoNEquNibNL.IMA$$4IDAMR¢LSIAI;
- 1. +NOUFUOM J KL INIE 1o o.l MASSNe.I DA MPN v .

N CUMMCGN 201 M/ NO.NJ;N&JNJ.N&;NS.N&.N?;NsmNQwNJOoNlL;NLZmNLJ.N14.N15_a
COMMEN ZCONSY/Z 0T WOTACAD e ALIA2:A3 AL 4ASe AL A7 sALLASH AL ALL.

1 WA12:A1390A143AL5 A1 04A1 TeAl8sALDQ s A0 1UPE .
COMMON. ZELSTPZ. TIME, LOTHF

. COMMUN JEMLEZ SL78) o XM 264 Le ST(O) D4 )sRE (8D

- COMMCN /VAR/ NG.oMODEA s IUPDT oK STLP« ITEMAX » IEQREF ¢ ITE4aPR I -
1 IREF o TEQU LT IPR1 o kPLUTINSRPLLTE .
COMMCN. Z/PRCGN/ LUATKE o IPR LLoNPBe LOCe IVC s LAC S EPC o IPNDUE( 3419 .
COMMUN- /PORT/ LNFORT s JNPURT oNPUTSV s LUNUDE s LUL s U2e L3 ¢ JDLs IV LJAC
COMMUN /MDERDM/ LDOF (o) .
COMMCN /RANOL/ NOAsNLD LELCPL , ‘

CUMMUN-. ZVAUSS/Z Xul4es el ( A‘_&.Q«) sEVALS(Fe2) e VAL G273 3) +E LB £33
CUMMUN. / TRNUOE/ RST(lJ)wQLSP(L&L.PP(QOoSTSL%JoSIN(“JmRLL&Lmt:LOrND'
CUMMUN /TMCDEL/ LINEL s NUNEL o TEL « LSPEL o K LRPEL o JEPC L LEPCR o MUUMAX. : ;
CUMMON- ZUIMERS NG oNB 1 s NB2 MBI aNI% eSS e NEOINEZ aNES s v ¢ NBLO oNIL L.

T R L T ST e
vl . oM Tyme T Emm A e —_———et et v

1 NB124ND3134N8144NILS

CUMMON /GEAR/ [BEARMTOIQ

CUMMCN /GEARY/ B(1)

CCMMCN /0BR/ LT el N

COMMUN. .Z7PLOTi/ MEMNR(L100)NSCIIVD.

COMMUN. A(L)}

REAL. A .-
REAL. B :
OIMENSLICN VELE(1I2)+ACCBLI2) o TPLOTNILIQO)

DIMENSIUN 10(NDUF.1J.X{1}¢Y&I)4&&{1.HTLL)¢E&L4406N(Ll.A@SA
1 LM1~0~111.nvztwom‘x).marpwx).5951N(1).xpsth.ETL
a EOLSSINOMGL]) e #ALICWA LY gPRUPINCONG-L ) .

3 NGOGL (MXNUUS el boLELTO(L ) +TEMPV L 1)eTEMAVEL L) .

1)
ViEl)ds .

b s = o

[§

OLMENSICN EG(12) +NODEL G «NUDEMLS e PM( 4D . :
DIMLNSLON LCCFTB(12) , . .
OATA RKECLEL/ZMIMATERALL/ . RECLB2/78rtELeMENTL/Z RECLOIZGHNE WS TEP LA &
1.  RECLEG/BROUTPUTeL/ ‘ ]

SATA HEADIZENKADLIUSY o - HEADZ/ZEHLENS THY/

T EQUIVALENCE (NPAR(CLDeNPARLY s (NPAR(Z) «NUMLLe (NPAR(I) +INONL) »
i (NPAR(A) , LDEATHI ¢ (NPARLDIeITYPT) . (WPARLLO)WMINTLL o
Q (NP ARL 150, MBDEL Je (NBAK(16) + NUMMAT) .

et NUTE #% CUnING. THE YIME INTEWKATLUNG AsSD15P. Y=VEL. <Z=ALC

Cre

LELCPL=OQ
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. ORIGINAL PiGe iy
OF POOR QUALITY

: RUSS DATE = Blz4as 18723701
i 1
) IF (KPRL.EGOI GU. TGO 800 '
I LF (INCeGTad) GO TO-420-- B
) o
T 2 SKIP- TG BEARING CALCULATIUNS. IF NECES3ARY.
| IF (LBEARGECeleANDsLTYRTWEQa3) Gu TU 80 v e
C
C
C
{ C L ] Gre & L L L 8. & o . @ L 3 = O L] - o o~ @ L] L ] > - & b--® -8 -9 ®— B [ ] s -9 [ ] e L] ;
C o RE AOD AND G E N-ERA.TE E L EMENT .- v
C . I. NF GKMATIL1.0N. .
f C o6 06 & 8 8 bbbttt bbb bbb B—8 5. & & S5 & & & S —8 8 8
C
SN :1
iy < le READ MATERIAL_PROPERTIES ,
v ‘ C E
. < :
R IF (IDATWReLZW1) WRITE (642000)- r 4
: C :
GO TU (10920030440,4Ce60460+70) ¢ WMOUEL : ]
C .
< LINEAR ELASTIC (MUDEL- 1)
C
10 1F (IDATWReLEsl) wRITE (6,2010) /
DO 15 1[=1,NUMMAT J
REALD (5+100C) N+AREAL{N) +OEN(N)} :
READ (S5,1010) E(N) v
IF (IDATARLEel) WRITE (03s2011) NeAREA(N)JDENINIE(N)
15 CONTINUE
i - r
< ;
« C . .‘
C#2+& OATA PURTHOLE  #SEXxEAXkERRREARERRARKERRERR KRR (START) i
<
1F (JINPCKT +EGe0 oURs NPUTSVEGsO) .GU- TO. 150.. ]
Lo RECLAD = RECLBIL , _ 1
S WRITE (LUl) RECLABINUMMAT ¢NCGINg (OEN( L)e 121 s NUMMAT) ¢
o i (ECI)eI=19sNUMMAT) o (AREALL ) oL =L s NUMMAT)
R < ‘
FIEI Chv® DATA PURTHOLE kb sxkasdssrkeioikiiihoriict— END ) : 1
S C 5
¥ GU TL- 180 \
L C '
e é NONL INEAR ELASTIC (MOLEL 2) 1‘
L]
L <) IR=NCUN/2 - ‘
KP=1.
L DO 25 1=1yNUMMAT
S READ (54100C) NeAREAEN) sDENAND v 4
O READ (5,51010Q0) (PROP(JeN)+JELs NCIN). : k
i ’ IF (LOATWR.GT»1) GO TU 25 _ : )
: aR1ITE (E+2020) NoAREAIN) sOENIN) o K2y PRCP( 1 o) + PRGPL TP+ L4N) ) .
: DU 22 K=2,1R ‘ |
i KP=K¢1 P
1 ETANS(PRCP(RP,N) = paup(KP-L.NJ)/(pRuptu.mL - Pkbﬂtn—itN)L
; c2 WRITE (£52021) RyRRCAIKINYLIPRUP LK N 4ZTAN.. R S
; ,
| ]
; M
P
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-
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ORIGINAL B ES‘
OF POOR QUA ALITY

RUSS VATL = 81243

CONTENUE

ol TU 9
THEAMOELASTIC  (MOLEL. 3)
DU 35 L=1sNUMMAY

READ (5+1000C) NsAREAINYWOENIN)

READ (5¢101C) (PROP{JeN) o Jd=1LeNCUN)

IF (IDATWR.OGTs1) GU- TJ 35 _

WRITE (642030) NeAREA(N) +DEN(N)

wR1TE (€4.2021) (PRUP(J»N):J=1QNCUNJ_Wth.“m
CUNT INUE

GU TC 98

ELASTICaPLASTLIC MODELS  (MODLL 4 AND MLOEL 3)

IF (IDATwReLESL) WRITE (0+206.0)

DU 45 [=1sNMUMMAT

READ (5410007 No+AREA(N)JUENIN)

READ (50131C) (FROP (JaNY e Js 1 s NCUN)

IF (LDATWR.UT4L1) GO TU &b

wRITE (o e2011) NoARCA(NISOENIN) s (PROP(Js NJ}oJd=1+NCAN)

A3-46.

lez23/791 .. .

THERMUOSELAST LC=PLAST IC AND CREEP MOUELS (MODel € ANJ MO0eL 70

VU 65 I=laNUMMAT
REAU (541000) NeAREA(N)Y+OeN(NI
READ (Sel010) (PROP(JeNLsJ=14NCOUN)

IF (IDATWR+GTel) QU TU 6%

WRKITE (€42030) NoAREA(CN) +DENIN)
AaRITE (€,2061) (BROP(JeN) 9J=1 o NCUN)
CONT LNUE

G0 TC 9E

USER®SUPPLLED MOUEL ( MUDEL 8 )

DO 75 1=1e¢NULMMAT.

READ—(5s1000) NeAREAIN) +DENINI

READ (35,.1010) (PRUP(J;N)QJ«I&NCJN)

IF (LDATNR.UT.‘) ou. YO 75

dRITE (06203 Q) NOAREA(N)+DENIN)

WiITE (£e2371) (JONTPRQP‘J.N)’J=1|NCON)
CUNT INUE

JATA PCRTHULE e®scftsssssnsteikdhersbrands (3TAKT)

1F (JNPCHTQ&M.O eURe NPUTSVebEUWed) GO TU- 1950

RECLAB = RECLBL.

Wil TE (LULJ RECLAB «NUMMAT oNCONLOEN(-L) o 121 o NUMMAT bs .
tHROPttoJ)»ESL.NuuN) J51 e NUMMAT )
(AREA(I).I 1 «NUMMAT )

DATA PORTHLLE (SR80 sstsarsRsssarnhussnssex ( LNO )
GO TOU 1590

-

.y

b




| PUGUA AL Prs W
| g?f POOR QUA\.ml

1 RUSS DATE = ol245.. 13424401
- ( (0600000600000000000002400000608005000800004845080006000004000000000000s 0.
- e DYNAMIC ALLUCATLON STCRAGE FOR JEARING ODATA. wo .o . .
;;2 g;i;""mmwNa NOMINAL DAMPER ANNUL US DlAME;ERiaD)“~. S:’ .
Ca NB1 NCMINAL UAMPER ANNULUS LENGIM(GL) .. . - .
:E EEL NB2 DAMPER ANNULUS .RAD IAL CLEARLCNCE (HC) — o i i
\ - , ..
Ca NB3.——DAMPER LUBRLCANT VISCGSITY(VISC) o .
i Ef' NE& FILM RUPTURE RRESSURE(PVAP) . ‘ l
{ Ce N85 POSLTION ANGLE OF LUGKICANT PORT=1(TH1J ... !
{ EE.} NE6 PUSITION ANGLE.UF LUSKICANT PORTF=2{THZ) .—- E," 1
B <o NB7...  SHECIFIED..BCUNDARY PRESSURE AT PGREsL(rbl) . . .-
. EE NBa SPECIFLED BCUNDARY PRESSURE AT PORT=&(Rull.. ... E} j
- Ce NS NUMBER OF FINLTE=UIEFERENCE GRID PUINTS O — :
f [ EE PER DAMPER ARC(MNGR IO} ;:_ 3
B Co NB10 BEARING-SOLUTICN CPTIGNCNSGLN) . . ]
T 5: NSCLN=1 LCNG=GEAR ING SOLUT.IUN USED - .- ‘
5 . NSCLN=2.. SHORT=SEARING 50LUTICN USLD a
. e NSCLN=3 FOURLER®SERIES 2mD . 3
a t: NEB11 NUMBER OF LUBRLCANT PCRTS (NPURTS) (Jelds2) .
@'; ES IF NPORT=0, JUOINED=oGUNDARY CONDLTION 15 USED E i
i i Ce. - NBI1Z NUMSER OF ILENTICAL ANRULL. FOR—Tht LDAMPER(NELLMY o \
t - El NBT .3 STIFFNESS. MATRIX UPTION (KQFK): E - =
. . _ !
- C. KUFR=Q0 STIFFNESS NUT COMPUTEL. . |
E - :: KCFR=1 STIFFNESS MATRIX COMPUTED . i ;
[ ‘\ EE Nela DAMPING MATRIX OPTIUN(RUFCLY i
- (_.o KUEC=Q CAMP ING- MA-TRIX NULT COMPUTEDL .
' - t: KUFC=1l. CAMP ING-MATRIX CUMPUTED . 1
l E:-o-o»ow.&&&‘c-voiobn C 0800000 650800860 065860 860.60506008008008008000060088 cesses ’%
- &S NB = 1 ;
o

NS L = Nd ¢ NUME*]TwC




BRSO A o LA Ll 2at S
A . = = U A

L
1123 FORMAT (l614)

<

ﬁ(fﬂ‘ﬂrﬂ(ﬁ N 0O - oconrn Do

ORICINAL PAGE (9.
OF POOR QUALITY

RUSS . DATE = wlass 18723701
N2 = NBL ¢ -NUME®] FwQ
NB3. = NB2 + NUMEXITwG
Nd4 = NI & NUME®LLwi
NBo = N84 ..+ NUMEXLTWO
NBS = .KHS + NUME®[.TwO
NBZ = Ndé + NUMESLTwO_ .
NE8 = NB7 + NUME*ITwO
NBS = NBS8 + NUMESLTWO
NB1O = NE9 ¢ NUME
N81.1 =-NBLO ¢ NUME.
NB12 = NB11.+¢ NUME _
NB.13 = NBL2. + NUME _
NBl4 = NE13 + NUME.
NB1S = NB14 -+ -NUME

CHECK IF CYNANMIC ARRAY B8 HAS.ENOUGH ROGM

FOR THE. EEARING ELEMENT INFORMATIUN
CALL S1ZEB(AB1S5)

SET THE NUMBER OF ELEMENTS.CR-THE UEARING. ELEMENT OROUR.
CALL SUBROUTINE BEARNG TO REAU.BEARING ELEMENT INFORMATION
CALL BEARNG(E(NB) «B(NBL)LBINB2)eBINB3) s 2 {NBG ) s BANBES ) o

1 BINHO) s BINBT Lo 3(NBE) s 3INBG )+ BANEL104 +S(NSL1) 6

ne

SeREWMADR s L ST LE e NOMyNUME)

<e READ ELEMENY INFORMATIUN

1390 HEASSHEAD]).

IF (LTYFTeECa0) HEAL=HEAD2

1F (IDAT*R.L.E.l.AND.ITYPT.NE.B) aR1TE (62200) READ
IF (IDATWR.L--I.AND.ITYPT.EQQJL_LRJTE (bel2201)
MB=-0 .

N=l

IREAU=S
IFF (LNPCRT«GTe0). IREAD=SY

1690 IF (ITYPTeECe3)-KREAJLIREAD1103)My. LELE, K.
1 (xocFru(xu).Lu—x. 12).iPLCTE
E CITYPTeNES3) READ (IREADL 100) ¢£ TELEs ISe MTYP, KGe EPS, ..
ME. :

READ (LREAD.120Q) NLDE

IF (IDEATHWEW2 +AND s ETIME sEuels) ETIME=100000.,.
IF (1ELESEULD) LELEEMXNGOS

BUNE12) y0(NBL3) sOUNUIEI s AINI )2 ISLTO sXs Yo 2o XY 2oy

-

L S |

1 mimn g s g i T

ST NPT

i i

e e L e e o,
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' . ORDC\I l'. E :‘”n‘*: A—3—949
| OF POOR QUALI'_'Y | |

rRUSS . UATL .2 ul2ad 18723401

LWEAReLusle ANDsITYPT£Ged) w._TL 120 . -
; PalleQ) MTYP=1
sl

nhm

PeGTeNUMMAT)Y GO TG 110
Ee0). Ko=1.
LL.LEJMXNOD§1 U TO 120

(612300) NGyMy [ELELMXNOUS

0=t P 0=t Pt ie

T4 T ﬂﬁﬂnA

119 E (602310) NULMMTYD NUMMAT ;

-0 =A mﬂ
Or— Core

(/% 3 (178

120 IFLMNELN) GC TO. 200
w0 1e2 1314 lELE

1c2 NOOEMC I )SNUDE(I)
MTYLPE=MTYP
KKK=KG
EPSI=ERS
IPST=1S.
ETIM=ET IME
LELO=LELE
IPLCT=IRLOTE

SAVE ELEMENT. . .INFLRMATION

230 LF (ITYPTeNEs1) GO TC 193
I=NCOEM(L)
XYZCLlaN)=Y (L)
WO TO 201 o .
C
133 L==2
! LO 190.LL=1,1C5LD
! =L + 3
L=NOLEM(LL)
XYZ(LeN)SX( L)
XYZ{iL+1leN)=Y(1
190 XYZ(L+2.N)=2(1

ozl
[a¥a¥ s

201 MATP(NI=MTYPE
EPSIN(N)Y=ERS!
R IPSIN)=IPRST.
o IELTCUNY=LELD
' IPLOTNUN )= TRLOT
LF TYRTe2Ue3 e ANDIPLOTLEQel.) MusMEel. !
TYFTeCe3e ANDeIPLOT EG el ) NRIMEISNOOeM( L)
?YFT.:&.J;AND-IPLGToEQ.l) NS(MB)=NQDIM{2)
T

ELD

YFTeEGCel) ND=1.
BEARCEC s 1o ANDe ITYPTEQed) NOSL2.. ...
£ (ITYPT.EWad) GO TC 204

INITLALLZE WwORKING STUORAGE
IF(MODEL L T3) GG T 204

4
1
I
*
1
-1

Ahuﬁbn

i
e 1
9 NU
R 1
IF
i

(2l a¥alg

CALL IMATE . (PROP(LIMTYPEL WAL NI WALL N )IsNUOGLLELWND &
1 TEMPYLoNCOEM, LELY)
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g ORIGINAL PAGE 15 | a
“ OF POOR QUALITY A3=50 |

1
f
H
|
j RUSS ... DATE = 81245 L8/23401.
|
{
| 204 IF (LDEATHeEUW.O) GO.TO 210

IF (IDEATHeEGe2) -uU..TQ_207
DU 208 L=1.ND
208 COISH(LINI=O0.
ETIMVIN)=mETIH -
GO YO 210
207 CTIMVINIZETIM
(S
210 IF (ITYPTeNES1) ¢O Tuw_ 211t

e AT e mrwmeTayTs e o o= =
- - S

LOu=1

IF (IDGF(1)+EQs0) LDLs2

. LM(1sN)=0 )

. IF (IDCF(2)ekQde k) GO0 TO 295

[‘ LISNUDEMCL)
LM{LoN)=ID(LLOs T )

GU TC 295

cl1l D0 250 L=1.+KD
299 LML NI=0
iF (IEEAR.L&JloANDolTYPTontJl”GU TO 230
: tL=1
| DU 240 L=1+3
i IF (IDOF(L)eEUWel) GC TO 240
o LPaL = &
00 241. LR=141ELD ‘
LPsLP + 3 §
11I=NCOEMILK)
LMILPsNI=10(LL, B 1) ,
[ ﬁRlTE_(OoQbL‘Z) NoL..LL.LPo»ll.QLDOF(L)
vee? FOURMAT (5&.'Nz’oIS‘SKQ!L='145|5XQ'LLE‘olsobxt'Lpz'QISV !

1bx.'11=F.l5.3X|'IUOF(L)='tlﬁ) 1

«4l CUNTINUE h

LL=l + 1 : _ 1

24) CUNTINUE 1

< wWrRITE (645068) (CID(KD oMD I KDZL s0) e MLU=14.7) :

C wWRITE (€.9726) (LM{ILILeN) oL LL=1sNDD 3
5owd FORMAT (S5xs*i0€led) (TRUSS ELE)=Ys/+B(5Xe113))

258 CONTINUL .
6L TC 223
CREATE THE EEARING CLEMENT CUNNECTIVITY. VECTUR LM

[aX ol N &

L = 1

DU 232 L=1s¢€

IF( IOGF (L) eELe 1) GO TO 242

P = L=¢C

00 24! L&=Ll,1&LD

LP = LP ¢ &

11 = NCOEMILK)

LMILPsN) s [LulLLaLL)

¥ ‘IDCFt&(LP).EQwi) LM{LPINI =D
< WRITE (6.98e7) NebLolLebPoe Il slOUF(L)
: CUNT INUE

LLsLLel

CONT INUE

< witlTE (6+392€) NUUE

~
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3520 FORMAY (3838309333535 505395449858 NUQF-“-.' Ry
ARITE (c 15068) ((IOIKDIMOYeKUZL o0 ) eMD=]47)

« WRITE (0s0GE7) (NUDENM(LK)eLK=1,s [ELD)

wc? FURMATLSX *NODEM(LK)I="*4s2120)
(- O £99Y LK=sL1eIELD
C L.I. = NUDEM(LK)
o WRITE( ©edldow). CLO(LL 1L} sbl= 080

dJ% CONT INUE

43tS FURMAT(SXe *ID(LLIL)=4061.12)
« WRITE (Ce378c) (LMULILIIN) &III=1,ND)

Y736 FURMAT (88X tLM=¢+43(1Xe111))

. UPDATE. CULUMN HEIGHTS ANDO-BANDWIDTH
C
€33 CALL COLbT (HTaNOWLM{L1.oN))
C
. IF (IDATwWR+GTel) GU TU 2v8
RLELIZXRYZLLaIN)
IF (1ITYPTeEGWeD) CALL LENTHL (XYZCLlsNYyeRL).
IE (ITYPTeNE«I)WWKITE (042216 Na. IZLTOUINI A IPS(N) sMATPIN) s KKKy ..
1 ERPSINAINI ¢ RLOL) o ET 1Mo (NUDEM(LL Y oL L1, LELD)
IF (ITYPTAECL3) WRITE (0e2211) NoIELTO(N) shAetTIM,
1 (NOCOEM{LL) sl =1, 1ELD)
|
C

WREX DATA PORTHUWLE FRER R kR RN R KRR R RRRER¥% (STAKRT)

258 IF (JNPCRT-+EQed +0Re NPUTSV-eEQe0) GO TO 3C0
RECLAUsSRECLES .
aRITE (LUL) KECLAB:N&IELTD(N} sIPS(N) sMATRIN) s KRK4EPSLNIN) s ET i M,
1 (NOOEMILLIJLL=L o IELD)

<

CEak  DATA PURTHOLE S6¥xSskxhhxdeRERkkEXCKKKK &% ( END )
C

[

U IF (NeECANUME) RETURN
N=Ne]
00 220 LL=l,lcLD

220 NODEMELL)=NUDEMILL) ¢ KRK
IF (NeGTeM2)2 GO TS tov
QU TC 120~

r

42) LFE( LBEARWEQeLJANDAITYPLIEQe3) GO TWL 20
GO TO (440,:56045094700) . IND

A S S E MU L E LINEAR- ST 1FFNES S—dATnrRIICES.

receon

44) DO 500 N=1,AUME
ILLO=TELTD(N)
NO=IELC*3
LF (ITYPT.EULL) NO=1L
CALL ECHECK (LM{1oN) oNU- 1CODE 4 LUSDT ).
IF (ICUDE+EGel) GuL TG 500
MIYRLEZMATR (N
If (ITYRTaNkel) GU TC 591
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3oV

S«d

S«eo

020
€23
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INAL PRGE 18
g?‘%ooa» QUALITY

RUS S DATE=..31245

NO=1
SULYSE(MTYRE)RAREA(MTYPE)/XYZ (1 oN)
GUu TG 520

2=4 NOJDE .TRUSS

AE= AREA(MTY.PE) REAMTVRE)

CALL LENTHL. {(XYZ(1sN)sRL)

CALL STIEY (XYZ(LlsN)sAE S}
WRITL. (641113) (S(L)sl=1,78)
WRITE (6+1114) (LMULeN)ol=]146)

FORMAT ( SXs. *TRUSS- STIFFNtSSH(hUSSln .//.d(‘x.DAJ.a)l
FORMAT (SXo'LMCLIoN) (KUSSJI e //18(3Xel10)) .

CALL ADCBAN_(AL{N2) s A(NL) s+ SeRE LML N)eNDsl)
. CONTINUE .

RETURN

IF. (IMASS«EQe2) GG TO 550
LUMPED MASS ODISCREVIZATION

DO 640 N=1.NUME ...
MTYRE=MATP(N)
LELOSTIELTDUIN)
NO=[(ELO*3

IF (ITYPTeNELLl) GO TC 546
XM(1)I=SXYZCLaN) FAREALMEYRE I RO NIMTYOE)
ND=1L

¢ T0..547

CALL LENTH1 (XXZ1sN)«RL)
PM{1)=S5*RL(2)

GO TO (900+€204625402060 s LELD
PM{2)=PM(L)

GC TQ 627
PML2)3 5% (RL(1)=RL(2))
PML 3= E%RL(1)

6O TO &27
PM(2)=eS*(RLL{1)=mrL(3))
PM(3)=+5%RL(3)
PMLaI=oSE(RL(L1)=RL(2))
K=Q

ADEN=ARKEA(MTIYFE I RDENIMTYPE)
VO 628 L=1,LELD

XMM= AULNEPMC ] )

DO 628 L=l2

K=&+ )

XM(K )} =XMN
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} 547 CALL ADDMA. (A{NG) s XMeLMCLoN)NO)
| ) c4d CUNTINUE

RETURN :\
CONSISTENT MASS CISCRETIZATIUN

- 550 DO €50. N=1eNUME

IELD=LELTO(NY

f ND=1ELD®3

| IE (LTYPTG.EC

CALL ECRECK(

IF (LCODE.EG
N
NE.»
l

e A A S - S-S .
(oY e X ol &

1
CMe CuDLs LURDT)
ol

LR MTYPL=MATR(N)

IF (ITYFTeN

xM{1)laxyzZ(l

ND=1.

QU TO 6t€5
(<E-B } AuEN=AREﬁ{MTYPE}tDLNLMTYP&)-

CALL LENTH1 (XY¥Z(1eN)oRL)

CALL. MASEAR (XYZ(1«N)sADENSS)

CALL ALDBDAN (A(N2)4sA(N1) ¢SeRESLM(1eNIINLL)
N T LN E i oo e it o o e+ o o s s s i o i

RETURN , 1

1) GO TQ &51
N) ¥ AREA (MTYPEIRDEN(MTY PE )

mo

RO AR - ol e
0
1
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[a)
oo
[VIX V)
QU

N
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wr
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mm

T
ne
map
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me KA
U
hcu
n’ﬂ N
poR 7% ¢
ne-r

E
E
T
TIF=0
(LCOUNT e EQed)- GU TOQ 703
IF (IREFeEG0)- ISTIF=1 _ e A
7C¢3 CONTINUE ; .
MAOR=NT ‘ :
IF (ICOUNT ¢Bu.e3) MACR=NS

< .
DO 710 A=1.NUME i
LELO=LELTO(NDY . . ) 1
NO=1ELD*»3
IF (ITYPTLECsLl) KD=1 :

CALL ECHECK (LM{ 1.oaN)sNUolCODEIUPIT ; .
IF (ICCUELECal) LEBLCPL=IELCPL .+ 1 ]
IF (ICCDECECAL) GO YO 710

IF (IDEATH«EQsD ) GU TU L9

ETIMSOALS(EYIMVIN))

IF (IDEATHWLwe2) GO TU 640 {
IF (TIMEWTSETIM) GC Te 710

IF (ET 15_" (N’DGLCOO‘ fege] tQ bgdw [ —

IF (1.LEs0) wd TO 695
EDESE(L sNJI=A(1)

o ame e AR i hea 2D 2
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o ORIGINAL BAGE 15
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RUS S DATE = b12«S 118724701

%5 cuNtLNua
G0 YU €%
oY IF chmc.Gr.cTLM) oW To 710
LS MTYRESMATR(N) .
"‘_ N
IF (ITYPTaNEGL) GO TO 701
ND=1
o RST(1)=XYZ(1.N)
D1SP(1)=0,.
I=LM{ L oND
If
IF (
(

"‘D-‘.—D-'_'"

{
T v
ST(l) + ED
DISP(1) =
&

7C1 DO 7202 L=1.
RST(L)=XVZ(
VISP(L)=0.
I=SLMOL o N)
IF (1.G%e0Q) OISP(LI=X(L)
IF (LLUEATH.NESL) GO TO 202
RST(LI=RST(L) + BOISB(L«N)
OISPILI=DLSP(L) = EDIS3(L+N)

702 CONTINUE

Sk e P S G~ S A i - S A
- ST e - 7 »

<
C
736 CALL STIFNL (NJAREA(MTVYSE )} PROP (LeMTYPE) s ALLoN) s !
1 NoDuL(1.N).TEMPVl.TtMPV..thlN( .S RE.LSTIF) )
<
L o
C
CALL ADDBAN (A(MADR) ¢AINL)sSeRELMOLIN) s ND2) ‘
IF (1STIF.EQ.I) GO TC 710 1
<
. ADD. ELEMENT STIFFENESS 4
C
CALL ADCEAN. (A(N4) s A(NL1) s SeRL.sLM{ 1 aNJ s N2W1 )
C k
713 CONTLINUE : P
IF (IELCPLeEUNUME]) LELCPL=w} .
C .
¢ I
\.0ll.‘.0...00—0-.0.0...0...0.00-‘0.0...—.MC.‘..-.-.0.—0—00...0..!‘&..0.IO...‘---——M»~»—--——1
Coe : B ) ) .. B
Cs CALCULAIE ANQ ASSEMuLE INSTANTANEQUS FUhCE.VECTULR . o
< .
c: ARD [T95 SPATIAL GRAJLIENTSe.laEe . THE TANGENT STIFFNESS o .. 1
C . , : X .. .-
Ce- ANU DAMPING mATRICES FCR THE NAINLINEAR TIMAE&TRANSIENT .- j
Coe .
Ce SULEZZL=F L& DAMPER [INTERACTIVLE . ELEMENT . :
Ce - .-
L.GOO.Q&QOQ.&.&&I‘QO-‘O&O .00 OI‘QOOIO........l0...‘0.‘....00.000-.-»‘—.—0—0—0—0——- i .,
7<) I+ (LREF +EW WD) lbfl t=1 . . *
MADK = N2 ’

IFCICUOUNTEUe3) MADR=
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N1 <
g E C CALL SUEROULTINE -8EARNG TC CALCULATE ovEARING.ELEMENT FURCES
Y <
: c AND STIFFNESSES
: C
ﬁ i c wRITE(6+1314) NEU
F ! 13149 -FEORMAT(OX s ' 80 8KEKEBAXNAAR L %% n X CEKRFER K XX EEREL RARARLEEA LXK EEEFXRE K,
I 1. 10X ®NEW='4110).
i C. wRLTE{b.L&LéL (XCLrel=1aNEU)
E_, ‘ 1313 FURMAT(OXs 'X=2%,06E12.5) )
s B C MRITE(ESL31€) (Y1) el=1sNEW)
i 1316 FORMAT (SXy *Y=¢  6E1245)
2 C WwhITC(Eel317) (Z2(1)e1=1sNEQ)
"y 1317 FURMAT(SX, *2=2%40EL1245)
B CALL EEARNG(E(NG)+E8(NBL)+sBINBR2)ebB(NBI) s {NGS-)
A C
h¢ ' 1 BINBS)s 2(NBEG) BINBZI+3(NB) s bI(NEI Ly -
'y C
ﬁ. c BIND10) s LINGI1) BINBLSI v3INLLIS) v (NBI14} s AINI s
[H_' ' o
?r kK TELTOD o XaY s 2o XYZ oL MeSaRE sMADR s ISTIFE sNUM s NUME )
i C
&c C
C
RETUKN
C i
¢
< > T kK £.8.5 Co ALl C U LA Tl 0 N B e e e e e et e ot e e e s
¢ 1
E
Cre® LATA PCRTHULE *RRSRxkxaeft sfxkerksrhaihkc®*x (START) 4
¢ .
3CO IF (JNPUKRT ¢ECes0 olhe RKPLUTEONESI) wu Tu 402 ]
RECLAB = RECLH3
WwRITE (LuUl) RECLAB s Aue (NRPAR{ 1) s I=14l0d s KOTEP»TIMEeNEGL
<
Cears  QDATA PURTHULLE AEPERERE R AR AR SRS KR KRR RE ( ENO ) ;
C
A2 LF INGeGTeNEGLY) GO TC w0
C
¢ GEUMETRILC AND MATcERIAL LINEAR STRISS—CALCULATIUN 1
C
IPRNT=0 i
IPURTSINFPORT®APLLUTE
¢ ]
D0 830 K=l NUME
IPST=LIPSI(N) o
IF CIPSTLECO) oC TO 830
LF _(IP"\[.NE.Q) GO TuL d01L.
IPRNT=IRARNT + 1}
IF (IPRNTaNCd) GO TU 801
WRITE (8¢25C0) Nu A
avi MTYPC=MAJP:N;
N

IELO=1ELTD
NO=LELD*J

IF (ITYPTeNESL) SU TO 211

e A o _#a A sm
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A3-56

- 3. \8
RumNALrPAG
O o0k QuALTY
KUSS.. s RO JATE = 81249 18743701

. NO=1
- EP=EPRS IN(N)
. 1=LM{LeN)
§ [F (LeGTo0) EPZLE + X(i)/XY2(1eN}
¥ STNL 1) =EP
i STS(L)=E(MTYPE ) REP- _
* PP1)=AREA(LMTYPE)*3TS(1)
z IF (1PRILeEGe0) WRITE(Gs2510) NaNQsPPLLYsSTS(1.0e 3TN
f GU..TO 816

. g1l CONTINUE
“ 00 819 J=laND
VISP(J)I=0. : 4
I=LM( LoD )
IF (LeGT Q) DISPlJ)=Xx(])
S15 CONTYINUE

CALL LENIHI (XYZL1eNDerL)D

i i

UG 8le L=1eNINT
EP=EPL ININ)
REXOILeNINT)
CALL DERIQLIRYZ(L1eN} ok sEQeXI)
DO 813 K=1.8D
; H13 EP = CP ¢ JU(R)Y*DISPAK)
- 3TN
S¥SH
PR(L
¢
T

e T

P

(MTYPE) 23P

2. S(LYSAREA(MT YPE)

. i+ eEuel) ARITE(OLsLD10) NolLePPlLYsST(LYeSTNILY)

414 %UN
F ¢

N o= T I

leEwaeQ) wRITE(0s2520)

255 DATA PURTHULE $¢E3¥Sssfasdsdsiscnsannensy {aTARY)

' d1c IF (JNPORTecued oslRe—KELOTENELD) G TJ 239
. REVLAU=RECL S )
E VO 817 L=l eMINT ]
T WRITE (LUI) RECLABLePPIL)eSTSILLaSTNIL)

a172 CUNTINUE

C
. Ce+d  BDATA PURTHOLL RSk ERERTEBEEKERTRE¥EE XX ( BNO ) ‘
C
- ¢ v ]
; Q20 LONTINUVE ]
C
RETURN
-
|9
< NONLINEAK 3TRESS CALCULATICN
C

el IPRNY=C
DU 810 K=1.0MUMLC
1 (LOEATH.LUWe0) GU TU 910
T IM=DAES(ETIMVIND)
IF (lubATH.twel) GU TC L9
IF (TIMESLTLETIM) oL TS 819 o
oJ Tu w10

JFSe SAPRERES SN




Mianak sl ettt e
" ‘)
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ha il
N
{

RUSS DATE = 41245 1a8/23701

1 .

iy 350 IF (TIMEWGT.CTIM) GG TU 310

e 91 IPST=IRSIN)

L2 IF (IPST.EWe0).GU Ya 810

) IF( IPRL.NE4O) GO TO &03
IPRNTZIPRNT & 1__
IF (IPRNT.NEol) GO TC 803
GO TG (E704E820+:68704825¢8252875,372,870) MCUcL

. 870 wRLTE (6s2500) NG

' GO TQ 803

@75 WRITE (6+2500) NG

- 203 IF (IPRIJEC.Q). ARLIE(6,+2520)
- MTYPE=MATP.(N)

* ! LELD=1ELTO(N)

ND=IELD®*3

IF (ITYPTeNE«1).GU TC 830
ND=1.
: ‘ RST(L)=XYZ( LeN)
2 DISP(1)=0e
: I=LMGLoN)
. . IF ([eGT0)
- IF ((IDEATHGMN
o RST(1)=RST(]
OISPLL}=DISF
Gy TC 8cQ

~~—mo

DO 851 L=1«ND
RST(L)=XYL(L4N)
DISP(L)=0.

I1=sLML oN)

IF ([GT&03 DISPILY=X(I1)
iF (IDEATH.AEel} GU TO 431 k
y RST(L)=RST(L) 4 EDL3BILWN) !
T DISP(L)=D13P{L) =+ EDISO{L oD .. ]
el CUNTINUE

r
w
(14
(&)

(gX ¢

dc LALL STIEN1 (NsAREA(MTYRE) 4 FROP (LI MIYPE} oo A(LeN)s
| NUDGLEL oN) s TEMPV Lo TEMPV24EFSININI S Kt sd)

cksx DATA PCRTHULEL AEEBRFERERR AR RREERF KR AD 2L - ( START)

. 4

IF (JNPCRT eZGed s0Rs nRPLOTEWNELD) GbL 10 «l1Q
RECLAB=RECLES-

DG 880 L=1NINT

wk1TE (LUL) RECLAUeLsPP(L) e ST 3TNIL)

ge) CUNTINUE
C
(kx4 CATA PCRTHCLE SESSBRE5LXs¥EXKEREFEREERE %X (.. END..)..

[g]
P TP

812 CUNTINUVE

— salea.

RETURN
$ed STAP
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ORIGINAL PRCF v
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¢ :

C ,
1000 FORMAY (159%+4F1040) . i
1'010 FURMAT (8F10.0)

LLCO FURMAT (513:4F10.0)

Claao FORMAT (16I185) .
2ICY EURMAY (/7/747237H M A T E R 1L AL C O N5 T. AN L.S). e
2010 FORMAF (/77758 SETs10XeSH AREALOX e UEN,1OXeSe ... E4) . i
2X11 FORMAT (15.8£15.6) Lo
2020 FURMAT (//4/58H SET+1.0X45H AREA¢L1OX.eSH UENe1ZX e HHPULINT 19X

L GHSTRAIN.IX 4 OHSTRESSs LIX o 4HETANL [542E15¢0012Xs 15428 15306)
2921 FPORMAT (47Xe13:3E1S5e.0)
2330 FORMAT (///<¢?H MATERIAL .CONST.ANTS SET. NG es 1654
1 141 AREA..- 4B 158/ 145 DENSITY..2eE1S5e64 )
2231 FORMAT (37h TEMP sssesassl PRCP{ 1lm €) )eas =ebH(EL135e6)/
1 e E ossescecsesel . PRUP( 7oLZ) _)ee =eal(ELl5et)/
e 37 ALPHA sdesssel{PROP(13=15) Jeoo Do {tELSeb)/
3 37T REF TEMF seee.( PROPL 19) )das S9E810at)
040 FORMAT (///7S5H SET ¢ LOX+SH AREALOX.eSH OEN1QXe5H. Ee
1 10XeSHYISLD ¢ 13X+ SH EY /)
2J)tl FORMAT (J49n TEMP sesesssssnl PRUP{ .1l= - 6) Jeos =+bE1Set/
) . 39 E eeocsssssnsscel PROPL 7wi2}) Jes. =e0E 1540/ . : ;
a 3%h YIELD sssscosocl PRUP(1I3I=18) )ee.m50E15e6/ ]
3 AsH. ET sessedsesassl PRIP(L1I=24} oo -‘o&JSool 1
4 3IoH ALPMHA oo bessael PRUP(2S5830) )..»=0-Ol:1506/ ;
o 39H REF TEMP sseevee(. PRUIPY{ 31) Jee E9E15e46/.
(<) S9H VCREEP LAw KEY o PROP( 32) . les =4F30/ C
I4 39r CREEP LAW COEFFLICLENTS cessiencssss : 4
S ISk AQ seensessas bal PRUPL S3) Jee F4EL1SeH/ ]
- ISH Al sesessessess( PROP( 34) Jes elluaeb/ :
[ 39H A2 sesisvsssosssel(. FROPYL 35) )dee.=sELSen/ .
1 3gH Ad sesssssscicsl PRUP( SC) des =:4Zl3e/
é agn AQG cessscsissessel(l PROP( 372) )des =24€13:0/. IR
3 3SYk AS ssssseseesisel. PRUA( 38) )ee. FeElBenr . 1
“ 39H AS. s sovesssnss sl PRUP( 39) lee =eEBlied) \ 1
L07¢ FQHMRT (oR PROP(+i2s1Hel24+3F) =4L1340) - .
220873 PURMAI-(///’&H E L EMe NT I N E U R A& A T.1 C NZA-
1 IOX«IRINITLALY ] )
< QX s LHN 4 3 X4 4 HIELD ¢ 3X 4311185 02R4 +1MTYP s 4 X e dHKG e e o pgan
3 O e LHSTRAIN ¢ 12X+ AL s OX o SHET LME ¢ 1.3 X o L !
Q. 3annNCOECL) NUDE( 2) NOLL(-3) NOOE(4) /) i : y
S0l FORMAYT (//77+*E L. E M L N-T N.C o AL I-NF. C.R M A -0 N7/
1 QX e ¥N'p IX e FLELD s aXe YRUS s 2 X *LTIME o LoX o+ *RUTAR (NS.JQ!:(I’)'Q——~
2 32X+ *STATCR (NUDE(2))%e7) .
Celd) FORMAT (1542160 l700Xs2015e003R4E15e0s2XK0 41 3) .-
2éll FORMAT (15416417 e9XsE1Se63s8Rs [SevwXelS). ,
S350 FORMAT (/771 ELEMENT GRUOUP =e¢l2:t01r (TRUSS /7 RUSSIL
1- L7TH ELEMENT NUMBER =4 Lo/
] 7H LELD =2¢13+426H 15 GREATER THAN NRPARLYT) =,13~4

SH STUP) X
t/777160 ELEMENT ORUUP =413sl6r
17R ELEMENT NUMBER Selwesz

TH MIYP 34154 27H LS GREATER THAN NPAKR(lold. =413/50 STORY
(lhlsaoﬁb T < 5 5 CALCULATILICNSS F U R- .
JIHE L e M e N T G R U UP slbslas ( TRUSSES ) Aﬁ.axsmu_mm
THELEMENT+1-0H LICATLUN+BAIDHFURKLEs12As cHSTRE S 1L X

OHS TRAINGIX o+ LI HMTEMMERATURE o /)

( TRUSS £-RUSS)}/
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el THELLMENIT sl 0N LLUCATIUNSD XeoHSTATL  LX e SHEORCE s L2X0 .
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C

CHARER RREFCRRE AR R LA NCREERRERERRERFE R AL EXE N SRR BN LR EE ER LG RR KK LR L& REK LEE
CRERBELBEECERRRERERBERSRRRRREEREE R AR A EERERERERERER RS RN CRRERECE XS ERCEL AL DT

CRRERARRERKEREE R R B RRR SRR RBRRAREKE REREERE XD R EEEEREEK RREE EREKREERRE L& &
CorbbE ERRBERRERE AR RN KRS ERRRBEKRRE XX A EEKE R RRERRR REEREEBRES BECRVE R KR ERER

SUBROUTINE SEARING(BO BL«BC s VISCs3AVAP,

R THL o TH2+Pd1 +PB2 sNGRID oNS CLNe NPORT, ...

Z 2. NEILMoKOFK ¢KOF CoR ¢ TELT Do X o Vs Z9XY 2o LMy
3 SIRE s MADR, LSTIFB, NDMNUME)

E&.QOC..“.I.‘..&CJC‘&...&.C.O..t.‘i..‘ﬁ‘...0.....00.l..l..l..........

€. P ROGRA M FUNCTTLI QN

€. .. 4 1O READ BEARING ELEMENTS. INFORMATION -.

e . TU CALCULATE AND ASSEMBLE ELEMENT. STLFFNESSES

c: EXECUTIUON MODE

c: IND=D BEARING INFORMATLON.1S READ

E: IND=3 ELEMENT STIFFNES3ES ARE.CALCULATED

g: AND ASSEMBLED .

C 00000 000600000006000600.000000000080060008000068808000060600000s000 dodossssssc o

IMPL IC
COMMON
t
COMMON
1
COMADON
1
COMMON
3
CUMMON
CUIMMOMN
COMM L
CuUAMON
REAL A

Nn 0o N0 o0 n

Nn o 00000

IT REAL®3 (A%H U=Z)
ZELZINDs ICUUNT s NPAR(20) s NUMEG 4 NEGL s NEGNLSIMASS . .
[OAMP 4L STAT-oNDOFDMKLINS fELGe.l MASSNoIDAMPN
ZOIMZNO oML s N2 oN3e NG s NSs NOs NP s NS eNFs N1O o N1 1y N1 2e N1 36
NL14,N1S

7CONSTZ DTeOTALAD AL A2 A3 A8 0ASsAD sAT+ ABS AT ALDs..

AL14AL12,A13,A18,A15,AL16+AL7A1d ¢A194A 20, LOPE

ZVARZNG +MODER oL UPD T o KSTERJITEMAX s 1EQREF 4 1TE
KPRI.o1REF ¢ ISAUI T+ LPR L sKPLOTNLKPLUTE

/FURCEB/ FLP(100).S2P(100):FR(L00)

/BEAR/ L1SEAR ,4TOTH

/8EAR27 B(1})

All)

.- s
g
..

*
[ 3
L 2
L 2
L 2
o
[
-
L]
-
[ 2
[ 2
e

[ CSPCIUNE SRS ISP Tt WoOrs




T T Ty (RO s

oRINAL FACE IS ra-ez
s

BEARNG JATE = 81229 09718744
s . {
- C 1 o
4 c REAL B _ i
%‘ ¢ DIMENSION B0 (1) +BL(.L)+BCIILs VISC(1) 2PVAPC(L)eTHI( L)y . g
c 1 TH2C 1) oPBL1(1)ePB2( 1) s NGRID (1) s NSULNL L) 2R 1.3, -
¢ 2 NPORT(1)eNFILM(1) o KOFK(1) ¢ KOFCE LI IELTO(L) s . ‘
c 3 XUL)oYL1) eZC1) oLMINDMe 1) s XYZ(NDM o1 )2 S( 1)y _ '
c 1. REC(L) o VELB(12).,ACCBI12) ‘
c IE. (IND+GT.0) GO TO 420 |
g“.-‘..Q-‘.....‘.....‘—"........'“....v...‘...‘...-....““O‘......... '§
° ° 4
Ce READ A ND GENERATE ELEMENT . :
Ce -
Ce INFORMATTIUJUN ...
C.....C-Oc.’O...-.—.. ..0....‘—0-‘....3..'..l......‘.......“...QIO-Q-..-..Q
WRITE (6,1999)
N =}
IREAD = 5 N . ,
c 160 READ (I1READs1000) MBDE+BLEBCEIVISCELPVAPESTHIE,
c 2 TH2E +PB1 E +PB2E ¢ NGRIDE s NS GLNE s NPORT £,
g 3 . NF LILNE oK UF KE 4KOFCE
g’ GENERATE MISSING ELEMENT. INFORMATION IF NECESSARY
= 120 IF (MNEaN) GO TO 2400
B 806G = BDE
BLG = BLE
. B8CG = BCE
- VisSce = VISUE
. PVAPG = PVAPE
. THIG = THIE
TH2G = T2
PE1G = PBIE
PB2S. = P82E
= NGRIDG = NGRIDE
b NSOLNMG = NSOLNE ‘
o .NPORTG = NPORTE ‘ b
NEILMG = NFILME ~
KOFKG— = KQFRE
c KOFCG. = ROFCE. - ... ...
= c 200 80AN). = BDG.
BLIN) = BLG
dC(N) = 8C6
VISC(N) = VI3CG
PVAP(N) = PVAPG
THL(N) = THIG
TH2(N) = TH2G
PEL(N) = PHL13
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i ORIGINAL PACE IS
? OF POOR QUALITY

BEARNG DATE.= 81229 ags187%4
RO PB2AN) = P82G ’
& NGRID(N) = NGRIDG ,
e NSOLN(N) = NSOLNG i
S NPORT(N) = NPORTG
Py NEILMIN) = NFEILMG
o KOFK{(N) = KOFKG ‘
o - KOFCAN) = KOFCG.. :
© c WRITE (602000) NoBO(N) sBLINY +BCIN) s VISCIN] PVAPINYTHU(N). .
For c 1 TH2UN) « B N) s PB2 (N). s NGRLD(N) s NSOLN (N ) s NPORT(N) »
: c i.. NFILM(N L KOF K(N) » KFCIN)
i c £ UTURE , _
L g. ADD RESTART CAPABILITIES IN. THE FUTURE 1F NECESSARY. .
S c WRITE(Gs1312) IND N NUME {
SRS 1312 FORMAT(SXs ' INDeNeNUME=¢43110) _
IF (NQEQQNUME.) RETURN' !
N = N & 1 :
IF (NeGTeM) GO TO 160 f
GO TO 120 i
c
gooooo‘cooo'ooo-o-.oooooooooo.ooooooooooooooo-o.ooooaccl.ooQ&t‘c‘ooid»o-
g: ASSEMBLE INSTANTANEOUS FORCE VECTOR. . '
[ ] . ®
3 Ce TANGENT STIFFNESS(AK) AND TANGENT DAMPING (ACI. .
. Ce } Py
- S. MATRICES OF THE BEARING.-ELEMENT .
li ? g:.-o-o.ooa.ooo-o.oodoooooooau‘so-vooooo.-".-0'6.09‘-0.‘-.0.--0.0.-0&1-
8 o 20 IF ¢ IND+NE.«4) RETURN
e c ND=12 .
: c DO 740 N=14NUME
g C CHECK IF ELEMENT -BELONGS TO THE CURRENT BLUCA—
v C o
; c CALL ECHEGK (LM( 1sN)sND,ICUQUDE, IUPDT

IF (ICUDEEQ.l) IELCPL = lELCPL + 1
IF (ICODEsEQel) GO TO 740

etk 2FE Y TURE S s sdhsn
ADD BIRTH ANO DEATH UPTIONS LAYER IF NECES SARY
SEEEE SRR EF UTURES RBeS SRR
CALCULATE INERTIAL COORDINATES OF DAMPER
INSIDE AND OUTSIDE SURFACE CENTER«INE

1
;
|

OOONOOONONNOO

XREB = XYZ(1eN)

e e

RO




: A3-64

k ORIGINAL ik 153
J OF PQOR QUALI

BEARNG - QATE = 84229 . o X-V ¥V YN
IF (LM{14N)sGTs0)-—XRE = X(LM(l.eN)L
C YRB = XYZ(24N)
IF (LM(2eN)aGTeO) YRB = XCLML2Z,N))
4 C ZRB=XYZ( 3eN)
IF (LMU3oN) eSTa0). ZRB-= X(LM(3N))
. C XSA=XYZ( 4eN)
- IF (LM{ 7¢N)eGTe0) XSB = X(LM{ZaN)) —
< YSB=XYZ(S¢N)
IF (LM{B¢N)eGTe0) YSB = X(LM(BNI) ...
- c 25B= XYZ(6eN)
IF (LM(94N)eGTaQ) 2S8B = XLLMC(D,N))
00 725 L=1sND
VELB(L)=0.
ACC3 (L }=0.a-
I=taM(LeN)
IF (1aGTe0) VELB(L)=Y¥{I1)
IF (LaGIa0) ACCB(L)=2(1)
C
C
c 725 CONT INUE
f C
\ XOVR = VELB(1)
- YOTR = VELDO(2)
- ZDTR = VELB(3)
XOTS = VELB(7) |
- YOTS = VELB(8) ]
[+ ZOTS = VELB(9) j
: XDT2R = ACCH(1) :
YOT2R = ACCS(2) ;
ZDT2R = ACCB(J3) 1
o XDT2S = ACCB(7) ~
‘o YOT2S = ACCB(3)
o ZDT2S = ACCB(I) )
o c WRITE (6+2503) XRB o.¥RB ¢ZRE » XSB »Y:SB, 258 ,
‘ 2500 FURMAT ( 7Xe * XSRUTUR ' 45X 'YmROTUR ¥4 5 X o *Z=ROTOR® 44X s *XmSTATOR ¢ .

1 5Xe *YuSTATURY 24Xy *2wSTATOR *4// 5% 4.6(2Xe U1 3ab6) )
C WRITE (642559) XDTR,YDTRsZD TRy XDTSe YOTS2DTS- ,
2552 FARMAT (7Xe 'RUTUR xor-.ax.'noron YO T teaXRUYUR 20T Y,

3Xe.*STATOR XDT'1aXe*STATUR YDT ' 3X o *STAIOR ZDT';L/.

SRs 6( 2XeD1346))
C “WRITE (02600) XOT2Ke YOTIRe.ZDTZR 4 XDT2S oY DT 2S+20T 25 .
2600 FORMAT (7Xs'ROTUR XDT2#44X,*ROTUR YOT2t,3X, *RUTOR ZDT 2%, Co

1 AXs *STATOR SDT2%,3X, 'STATOR YOTZ%, 4Xs L.3TATOR. ZDT"./I.. 1

o 2 SXe6( 2Xs01346)) |

oo T
0 e
e

I
i

Ll T T el

; c
; g GET BACK THE OTHER ELEMENY PROPERTIES TO BE
: g USED IN SQUEESZE
2 BDE = BD(N)
< BLE = BL{N)
3 8CE 2 gC(N)
o VISCE = VISCEN
N PVAPE = PVAP(N
o THIE = TH1 (N}
" THZE = TH2(N)
: PBLE = P8 L(N)

-
. . -
AL a o X o afe A I e S, it

|
J
!
‘I‘

O S 9 i s S s oo 0




24 EE R e s i b o S g S gy L L A I A e
rf . A A T A ' L R i b o b et i dhi Sl

;! OMGWMLu.uxIb
OF POOR QUALITY

BEARNG . JATE = 81229 39418744
-!A PH2E = PBI(N) - g
NGRIDE = NGRID(N)
- NSULAE = NSWLN(N) :
\ NPURTE = NPORT(N)
| NFILME = N LLM(N)
A KOFKE = KOFK(N)
- KOFCE = KOEC(N)
c
C

T DU 726 1=1,NDO

2t 726 RE(L)=0.

R - Lo 727 IS e23 e
727 S(1)=0e

% c . ,
{ S CALL SQUEEZE. TO CALCULATE INSTANTANEQUS FORCE VECTOR,
- ¢ STIFFNESS MATRIX(AK) AND.DAMPING MATRIX (AC). i
C .
CALL SQUELEZ (BOE JALEIBCE #VISCE +THIE s TH2E +PBL €+ PB2E.S. ;
: C v L .
N 1 YR8 sZRB+s YDTReZO TR 5. Y SB3.258 ¢ ¥DT S ZDTS s AKL 1eAKL2e .
c
?' 2 AK224AC11 ,AC22,,FLsF2 NGRIOE s NSULNE s NPORTE, i
: C :
o 3 KOF.KE s KOF CE 4 NF I LME s PVAPE)
- c
‘ C
o c ,
! S(13) = AK11 j
S(14) = AK12
S(19) =wAkll
l 5(20) ==AK1l2 ]
; 5(28) = AK22 4
L S(29) ==aKl2 {
S$(30) ==AK22
@ . S(63) = AKL1
| S(65) = AK12
| S(69) = AKZ2
¢ ;
/ ¢ | | )
! RE(2) = =FL !
+ RE(3) = ~E2
3 RE(B) = 1 ; {
3 RE(9) = F2 .
’ 3 C i
; ‘ v‘
2 FIP(N)=F 1 : {
A F2P(N)=F2 .
] c FRINJ=DSURT(F LAF L ¢F.24F 2)
A C ADD ELEMENT VECYOR..RE TO EXTERNAL LOAD VECTOR i oo !
C .
c WRITE (6:981) (S(L)s1=1e78)
, 98t Fuaan (5Xe YUEARING STIFFNESS (BEARINGII®e//e . . b
i B( IX4y0136)) ;
CALL. ADDUAN (A(MADK)sA(NI) ¢S sRE«LM(L yN)oND2). .
< ADD ELEMENT STIFFNESS (AK). {
[ : d
/ 1 i
. ! ‘
.

Ed
1




— a2 e Wr— Raatat 08 L Dok

l‘i NAL F‘M ¥ 13-
8‘2 POOR QUALITY

BEARNG DATE_=2.81229 dI 18744

a2l o

WRITE (0201 ) (LMEL osN)Y o131 oND

461 FURMAT (OX¢ "LMARRAY(OLARING) .//.ax.a(ax 112))
MRITE (04¢750) [REF .

7350 FORMAT (/74/7,°$33888S33385588353835835 [RIF (BEARING) $$8$8. %50 ,15,/777)
IF (IREF ) 641473940641

¥39 CALL --ADUBAN (AN LsAINL) ¢S sREsLMULaN)yNDw 1)

ADO - EFFECI-0OF ICARING- DAMRPING MATRIX (AC)
od4l. IF (KUFCE«EQ.0) GO Tu 740

DU 741 1=1,4ND
781 . RE(L }:0e

i
-~

R A D R
[eXg18)

T 7a2 SCI)
% L) AYOTREASE YO TR
1) KZOTR¥ADE 2D T2
1) #YO TS+AL YO T2 s
1) $ZOTS+ASEZD T2

Ll Y Y
>

o aor vr wr B
¥yl hG

WRITE €9y
789 FORMAT (%
e WRITE (04759 £
o 759 FORMAT (59X, R
B 1 /7.8 DiI2eS))
- WRITE (07518 L1sAC2L }
: 751 FURMAT (35X, PING MATRIX $%42(L0X+D13.0))
- S(13)=AC 11 _ :
>(l9)<-Agll

9
¢
¢

QS
Qo
4w

G

74 AG g AS s YO TR 4YOT 2R +YOTH 4 YDT 25

X-s ASe YDTReYDT2R pYUT S oV DTS 20 o/ /4 B8l 3XeD1265))
RE(L) ol =1 +NOD)
EF
[
C

)
)
rhH
»(Juw LCAL TIME INTESRATION VALUES OF VELOCITIES Y,
X
) A
WAM

VA 743 L=1«ND
IsLM{LeN)
DU 744 K=L ¢ND .
LL=LLeL
¥ (1aEQe0Q) GO TU 734
ROD)zREI)=S(LL) ¢ RE(K)
C WRITE (0e752) Lelakoll,
T2 FURMAT (qu'L.I.K'LL>Rt
1 /7 633X0(AXs15)
744 CONT INUL '
I (LeblQeNO) G TU 743
Lizk¢l
DO 740 J=L1+ND
Ld=LJel
i1+ (Jon&?D, LJ=LJ¢ )

L4
£EQed) L2 TO 740
A
[§

. "'Z
- o~

LdI)m3(LIIeRE(L)

et T i

e 70H) LellledabldelJeR(
AT (oXxs Lol sdebdoeldeR(TJ)
1 770393 0(8Xe 1S ) J(4X D

s9l L d) +RECL)
(LJ)eRLEGL) 29,
25)}

DU S— -




it o

ORIGINAL Psici i

i- } ' OF PCOR QUALITY
i
- !
i)
I
4E 3 BE ARNG DATE = 8122% 09413244
o 745 CONTINUE ) L
35 743 CUNT INUE
'5' | WRITE (6:753) (R{1)el=1,4 ~ :
S 793 FURMAT (bX;'UAMPtD_hLIER!AE_LOAD VECTORY 4423 8(3XeD12.e5) )
SN 740 CUNT INUE
- w. L
B RETURN
T C ‘ ;
| 1000 FURMAT (110.6F1040:7+3F10.0+615} 1
13 c : o
1999 FORMAT (/7/777+4%, VBEARING ELE MENT INFORMATIUN'e /704 Xe , ; ,
i C R
| 1 'S 80 . BL— 8L . viISC- J
{ C . ‘ ,
f RN » *PVAR. TH1 TH2 P81 pa2 NS :
. C !
, 3 NS NP NF .KK KC*) !
, C
: 2000 FURMAT (13:50114,315,21%)
e C
S END
i
E
3 (
&
i
2 |
F
v
B
q
: |
!
}
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i PAGE S
ORIGI L AL ITY.-
of POOR

FORTRAN IV Gl RELEASE 2.0 BEARNG ... JATE = 81229

£CPTIONS IN. EFFECT® Norem.w.sacmc .souncs.nousx.wao:cx.;aammup S

=CPTIONS IN EFFECT® NAME = BEARNG- LINECNT = ~ ;

*STATISTICS#- SOURCE STATEMENTS = S, PRUGRAM STZ2E = 68048. !

*STATISTICS& NO OLAGNGSTICS GENERATED |
4
S
) 1
| 1

|
|

1
g ]
| 1
|
| i
1 |
L]
‘ i




N N N n

2Q

1000
1001

1004

~

(o}

e

o

1008

MAIN

SUBROUTINE SIZE3(N)
IMPLICIT REAL ¥8(A=H,0«Z)
COMMON B(1)

COMMUON /3EAR/ [BEAR,s MTOTB

WRITE (641000)

WRITE (6,1001) N ,

IF (N.LT.MTOT3) GO TO 20
WRITE (6,1008) N .

sToP

WRITE (6.1008)

ORIGINAL PACSE 13
OF POOR QUALITY

DATE.=.8122) Ig/ 18744

FURMAT (/44X *CORE INFURMATION. ..

*t*#t**tt%&t#“###‘*“#i#*#t*l&&#&*&t&
*#t*t*#‘**ﬁt*#*##t*#&‘*##**#‘#i*&t*ﬁtt

(DECIMAL) ee o')

FURMAT (aX,? REQUESTED CORE FUR BEARING. INFURMATLION =%,5Xed o)
FORMAT (44X, NOT AVAILAULE STOP*4/+3Xe **6&4CHANGE MTOTHY,

1 *(IN MAIN) TO (AT LEAST) I8t hunt )

FURMAT (aX,.? JBTALNED $s/7)

RETURN

&ND

A o a am s e —— e
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. ORIGINAL PACE by
: OF POOR QUALITY.

FORTRAN IV G1 RELEASE 2.0 = .. SIZEG . DATE = 81229 )
!
. *«OPTIONS IN EFFECTe Nuxenu410.eacolc.:UURCE.NQLIst.Nooacx4Lqu.NunAP
SOPTIONS IN EFFECT® NAME = SiJcB ~LINECNY =
*eSTATISTICS* SQURCE SV Areuénts = 1 64 PROGRAM SLAE = 040

eSTATISTICS® NO OFAGNQSTICS GENERATED
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LA ,,:!;.":’:,;,m

A3-T1
ORIGINAL PACT IS
OF POOR QUALITY

MA LN JATE = 812232 .. Q9/s18/7484 . .

~ C

SE CRERBERSREAXRRAEEKPRKA ST EREETEEN uturnutu#'vult&t**t-tt'#rut*:»#u‘;t-tt-ut-tIt-'t-'

2 COREREERREEREFHERE KR KKK X TTREL T E LS EEEEE S ERERRRUEKE R RS RESEE O L4 EREER K
' CRESEEX SRR ERARRRRRKERE SR RE R ERKERERE KKk kK RN RAF & R Rk AR PRk X

1 UDT.VDT.UBw¥B4UBT¢VBT.AKll.A&lzuAKazuACll-ACZZ.#l.FZ.NGRlA»NSO-Am
2 NPORA ¢RAFK 3 KAFC o NF.ILA sPVAA) -
NONL INEAR TIME=TRANSIENT SQUEEZE=F ILM DAMRER INTERACTIVE ELEMENT
THIS CODE COMPUTES INSTANTANEOUS FORCE VECTOR._AND. ITS
SPATIAL GRADIENTSs LeEes THE TANGENT STIFFNESS AND DAMPING

$
. i -
;? ﬂ SUBRQUTINE SQUEEZ(ADsALsAC,AISCsATALIATHZ 4ABLe AB2eUs V. -
t
!
F
?
F

MATRICESe.

Y

NOMENCLATURE

- gpu

INPUT

BD=NOM INAL DAMPER ANNULUS. DLAMETER(IN)

BL=2NUMINAL DAMPER ANNULUS LENGTH(IN)

BC=DAMPER ANNULUS RAUVIAL CLEARANCE( IN)
VISC=DAMPLER LUBRICANT VISCOSITY(REYNS)
PYAR=FILM RUPTURE PRESSURE(PSIA)

THT( 1)=PUSITION ANGLE OF LUBRICANT PUORT=L(JEG) -

(‘n(\(‘rf‘.f»ﬂ(.hh’“.(vﬁ(-ﬁﬁﬁf,h('xﬁ(‘-('Afuﬁ("-ﬁﬂﬁﬁnnﬁ 0o O 0

THT(2)=PUSITIUN ANGLE OF LUBRICANT PORT=2(DEG) -

PB(1)=SPECIFIED BUUNDARY PRESSURE AY. . PURT=LIP3 LAY

PHR( 2)sSPECIFIED BUUNDARY PRESSURE AT PORT=2(PSIA)

NGRID=NUMBER UF FINLTZ«DIFFERENCE GRID PUINTS PER DAMPER ARC(300D}
NSOLN-1s LUNG=BCSARING SULUTION USED

T 22 SHUR T=BEARING( PARABOLIC) 3JLUTION USED

= 3 EUURTERSSERICS 20 CONVERGENT SOLUTIUN USED .
NPORT=NUMOER JF LUBRICANT PURTS(Jsl OR 2)

cOc.coOC coconnannd

IF NPORT=0, JUINED=BUUNDARY CUNDLITIUN 13 USED

-
{
-~
P T




ORIGINAL PACE 14

e

- SQUEEZ VATE = 81229 93418244

(]

NF ILMENUMBER UF 1DENTICAL. ANNULL FOR.THE DAMPER a
KUFK =0, STIFFNESS MATRIX NOY_COMBUTED ‘
KOFK=1+STLFFNESS MATRLX COMPUTED

KOEC=0+.DAMP ING MATRIX NOT COMPUTED

KOFC=1+¢D\MP ING MATRIX COMPUTED

x=X=INERT 1AL CJURDINATE JF ODAMPER LNSIDE SURFACE CENTERSUINE(IN) —
y=Y=INERTIAL COURDENATE QOF DAMPER INSIDE_SURFACE. CENTERSLINECIND .

XOT= X=INERTLAL VELOCITY OF INSIOE SURFACE CENTERSLINECINISECY e
YOT=Y=ENERTIAL VELGCLITY UF INSIDE SURFACE CENTER=L INECIN/SECY.. : i
XB=X=INERTIAL.COORDINATE OF JAMPER. OUTSIDE SURFACE CENIERs=LINIZCIN) |
vB=Y=INERTIAL COURDINATE OF DAMRER QUTSIOE SURFACE CENTER=L INELIND.
X3T=X=1NcRTIAL. VELOCIVY OF—DAMPER JUTSIDE SUREACE CENTER=L INE( IN)
YBT=Y=INERTIAL VELOCEITY OF  .MPER QUTSIDE SURFACE CENTER<LINECLIND

Sy YT T T =
e L

ouTPUT 1

e i
F1=X=F ORCE CUMPONENT ON INSLDE DAMPER SURF ACE(LES)

Fosye=f ORCE COMPONENT ON INSIDE DAMPER SURRACE (L3S}

FORCE COMRUNENTS ON OUTSIDE OAMBER- SURFACE ARE EUUAL B8JT OPPOSITE
F1 AND. F2 BECAUSE FLUID LNERTLA EFFECTS ARE NEGLECTED

SYMMETRIC .PORTION OF STIEENESS MATRIX:

nnnr‘.nnnr.nnr.nnnnnr;nr‘.r‘r.nnnr«r‘.rmnr‘.rmnnnnnnn

AL 12K XX{LBS/LN)

SNV SO Sy

AK12=KXY (LB8SZIN)SKYX
AR 22=KYY(LBSAIN)
DIAGONAL PURTION OF DAMPING MATRLIX
AC115CXX(L3&SEC/IN)
AC22=CYY(LB*SEC/INI
IMPL IC1T REAL®S (A®H,0=2)
COMMUN/INPUTX/BD.BL.&CoVJSCsfHT(Z).PB(Z).PvAP
comnu~/thuraINGRlu.NsouN.NPuRt.NF[&&

U

P s s B s 1aialalalsialel ol igie
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i ORICINAL PAZE 1S
| OF POOR QUALITY

L SQUEEZ OATE = 81229 09218/44. —
- CUMMON/COORD /X% Y ¢ XOT s¥YDT 4 XB o YB s XBT, YBT

d . ,
i commouxstu/rH(xox;.ut;an,Qﬁkalgﬁ!zQﬂQI£59ﬁlfst““0"*Ct““°h"
c 1DOXDt 2) sALFA( 2).
c COMMON/ WORK/FNGDM1 ¢ KB ¢ KOUNT
COMMON/ INC ZHMIN o VEL » DEL S»DELSY
C ,
c O IMENSIUN A(101).B(lOt).C(101}.E(lol}.RH(1011-9(1011.ARGIC1QJ)m-
- c 1 ARG2(101).D(101) '
g ALLOCATE INPUT.NAMES .
80 = AD
8L = AL
8C = AC
¥ISC = AlSC
THT(1)= ATHL
THT(2)= ATH2
PB(1) = Adl
PB(2) = AY2
PVAP = PVAA .
X = U
Y = Vv ]
x0T = uoTv 3
YOT = VOT 1
X8 = uB 3
Y6 = vd 4
X8 T = uBT L |
¥y8v = VBT {
NGRID = NGRIA 1
NSOLN = NSQOLA
NPORT = NPURA
KOFK = KAFK
KOFC = KAFC ]
NFILM = NFILA ‘
Pl = 3.141592654 ]
c WRITE (0s2500) XeYeXBsYBXOTYOT 4XBT¥BT _ , 3
2500 FORMAT. <7x.'x-noruat;sx.'v-ﬁoroa'.sx.-x-srAtoa°.4x.&v-sraruni.
S5Xs YROTUR XDT's i } , 1
1 5Xe *ROTUR YOTS 24X+ 'STATCOR KDT $45Xs tSTATOR YOY e/ /s '
2 5Xs 86 2Xe01366)) T 1
WKITE (601999) , . :
1999 FORMAT (/7777/+4Xs *BEARING ELEMENT I NFORMATION® 5.2/ 22 X '
1 ¢ 80 8L BC visc * ,
2 VP VAR THL T™H2 PBL. PB2Z. NS e

'N$ NP NF KK RC*') ‘ )

ARITE( 64 10080 3L +BC VI SC P VAP THT (L) WTHI (2, PB (1 )s 28(2)
1 NGRIDcNSOLN.NPORT.NFlLMmKU?K;KOFC

10 . FORMAT (9D1t¢4,0154214)

n on o 0O 0 0o

I
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ORICINAL. PR
OF POOR QUALITY

SQUEEZ JALE = 81229
SET w»
KOUNT = )
MTEST = NGRID + 1
NTEST = MTEST/2
KTEST = 2#NTEST
IF(KTESTANEMTEST) NGRID=NGR.LOm1
FNGOML = FLOAT(NGRIDw1)
THT( L) = THAT(L)#MI/180.

LFI(NPORT.LT.2) GO- YU 20
THY( 2) THT(2)#P} /180,
IFCTHT(2)e LT THT(1)) THY(2)STHT(2)+2, %Pt

ALFA(Ll) = THT(2)aTHT(1.)
ALFA(2) = 2,#Pl=mALFA(L)-
DXD(1) = 0.5«BL*ALFA(1)/ENGDM1
OXD(2) = 0.S%8D*ALFA(2)/FNGONL
GO TO 40

20 OXD( 1) = BDORPI/FNGDM]
ALFA(Ll) = 2,uP%

40 CUNTINUE

WRITE(6,10)0XD( 1) 4DXD(2)

ARXX = Q

AKXY = 040
AKYX = Qa0
AKYY = Qa0
ACXX = Q62
ACXY = Qe O
ACYX = 0.0
ACYY = 0.0
FX = Qa0
Fy = 00

BRANCH ACCOROLING TO SOLUTION DESIGNATED

60 CONTINUE

CALL LNCRNTY
GO TO (1004+1004+300) NSCLN

177 CONMTINUE

SULVE FUR SQUEEZE FILM PRESSUE DIsTRIBUT LON

09718744

oS dnciaidhe ¢

00 180 KBa L NPOKT
P(L)=PB(KY)

(F(KB.EQe 1) PENGRID ) =PB{ 2)
IF(KBeEQe2) O(NGRID)=PH(1)
DX 3% ( Kds )

CALL DFILM

A(2)=0.0




LT RS T R T, s TR e T e TR T T RTS8 ‘

b

aconNn o0

110

120

130
135

140

159

160

190
500

gflgmr. PAGE. iy A3-75
00R QuALITY

SQUEEZ. . ... JATE = 81229 . Q99718/4s8

8(2) =-PL1) i
DO 110 K=24NGRID :
COEF1 = H(K) «&3/0X%42 i
COEF2 = (1leSEH{K)EA2)BDHOX(K)ZOX .. e s e e S e s S i 2
C(K) ==m2,&COEF1L

D(K) = CthLvCOEFa

E(K) = COEF1=CQEFR

RH(K) = 12¢tV1$CtDHDT(K)

IEINSOLNGEWG1) GO TQ 110

CIK) = CtRK)=(BetH(K)®*%3)/BLE*®2

CONT INUE

NGRD = NGRID=s1

00 120 K=2,NGRD

FOCTR = CUNIAE(KI®A(K)

A(K+1)==)(K)}/FOCTR

B(K+1)=(RHIK)I=E(K)*B(K)) /FOCTR

NGR = NGRIDw=2 .

00 130. K=1sNGR

J = NGR1D=K

P(JI) = AtJHLIEP(JI+1)+B(I+1)

IF{P(J)Yel TePVAP) P(J)=PVAP

CONT IMUE

WRITE(6+135) (P J)eJ=1sNGRID)

FORMAT(ZXs 14E942)

INTEGRATE PRESSURE DISTRIBUTION TO GET X AND ’* FORCE COMPONENTS
00 140 K=1eNGRID

ARGL(K ) = P(K)I¥CTH(K}

ARG2(X) 2 PIR)*ESTHI(K)

Al = ARG“L}*“RGL(NGR‘D)
A2 = ARG2( L)I+ARG2(NGULRID)
81 = Q.0

82 = 0e0

D0 180 K=24NGRD 2

B2 = B24ARG2(K)

8l = O14ARGI(K)

Cl = 040

c2 = 0.0

DU 160 K33 yNGRee
CI-CI§ARUX‘K)
C2=C2¢ARG2{(K)
DTHET=2+ %L X/30
FACTREFLUAT(NFILM)SDIHET/3.
RG=FACTRe(AL+4., 2831 ¢2,8L1)
YA=FACTR&{A2¢4.2U2+2,%C2)

EF (NSOLNsEQe 1) FACTR=Z=ED 3L /2
IF(NSULN «EQe2) FACTR=wED UL/ 36
XQ=XQ¢FACTR

Yu=YQsf ACTIR
FX=F X+ XQ
FY=FY¢YQ
CUNT INUE

GU TO (500,520:580,563,580) «XOUNT
EI—FX

&=
‘F‘(KUFK&EQ.O).&ND.(KQFCQEQQO,’ RETURN
IFIKOFKeEQead) XUUNT=4A

ey

PORPSp N

PO SRR WA
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520.

S40

6587

6s8

$60

580

590
600

300

700

ORIGINAL PAQE I3
OF POOR. QUALITY

SQUEEZ. JATE = 81229 09/18/44 .

IE{KOFK «EQe0) GO TO 60—

GO. TG 590 .

AKXX=( EX=F1)./DELS. B

AKYX=(F YmF2) Z0ELS |

GO. T0 5§90 p
1

AKXY=( F Xeaf 1')./DELS- Co
AKYY 2( FYaF 2) JOEL S

WRITE (66657 ) AKXX AKX Y AKYY

FORMAT (SXe 'BEARING STIFF« (SQUEE2) S 2 ,3(5Xe013:6))
AKL11=2mAKXX. . . .
AK22==AKYY

AK12=m0 58 ( AKXY+AKYX)

WRITE. ( 6.657 J.AKLLsAKL2:AK22._

WRITE (6+658) Fl,F2 .
FORMATY (S5Xe.'FORCES ON JHE ROTOR:'://.B(2X:DI3-5)) . . B
IF(KOEC eEQe Q). RETURN . . i

GO TG 590

ACXX=( FX=F | }/DELST ,
ACYX=( FY=F2)/DELST 1
GO. TQ $90 Lt
ACXY=(F XwF | ) /DEL ST
ACYY=(FY=F2) /DELST. ... .
GQ To 600 j
KOUNT=KOUNT+1 .. :
GO TO e0 . 5

CONT INUE , !
AC11==ACXX. :

AC22==ACYY k
RETURN ‘ ~
WRITE(64700)

RETURN , v
EDRMAT(1H1//5X‘FOURIER-SERIES_ZiD OPTION. NUT _READY EOQR JSE//)
NO

rELY W

{

- e s el i i :
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T ORICINAL PAGE 12
b OF POOR QUALITY

’ |
FORTRAN IV Gl RELEASE 2.0 - SQUEEZ OATE = 31225 H
| |
! AQPTIONS IN EFFECT®. NOTVERM, 1D ,EBCDIC +SOURCE yNOLIST ¢ NODECK ¢ LOAD NOMAP s
E ®OPTIONS IN EFFECT® NAME = SQUEEZ. » LINECNT = 69 :
- *STATISTICS* SUURCE STATEMENTS = 1594PROGRAN SIZE. = 11942 ;
A *STATISTICS# NO DIAGNOSTICS GENERATED ;
G s
SN ?
!
' |
T
T
. ,
l ] !
; %
{
N J
h T 1
: |
- q
H 4
L
< - ;
. o
i o
b b
R .
i b
. .
b o
Col { {
b
| b
. i ;
| |

it et v i i e ot e o re 8 pes o e ik X o . ‘
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A3-78

RIGHIAL PR
gf POOR QUALITY- —

MA IN— DATE =-81229 097218244

C

CRERELEFRRER SR RAE S 0 KB RER REERRRELE SRR ER LSRR LR R R AR N a2 2 23 T E L LR T
CHERE S AREREERRENE N CRRR SREBRBARARELNRL R KR X RR KRR bt A b L S L T T B RO
CHEEsr bt Enne Ry ERRREHERBE R RRR SRR k& FEARREREUR R ERE KR EE AR RE R R KSR R &
C

SUBRUUTINE OFILM o
IMPLICIT REAL#S (AmH,Qm2)
COMMON/ INPUT 1/B0 yBL4BC WVISC o THT (2) , PE(2)1PVAD o
COMMON/ INPUT2/NGR U o NSOLNs NPORT » NFLLM | :
COMMON/CUORD / Xa Y4 XD T4 YOT o XB Y8 o XBT ¢ YBT y
COMMONZ/F LLM/ THU 101 ) sH( 1.01) sUHOX( 101 ) DHOT (1013 oS TH(L01)s CTH(101)

L BXD(2).sALFA(2)

COMMON/WORK/ENGOM1 KB o KOUNT.

. 1

COMPUTE DISTRIBUTIONS FOR H,DHOX AND DHDT

R=8D/2. o
DANG=ALFA(KB ) /FNGDM1 !
IF(XKBJEQal) TH(L)=THT(1) :
IF (KB «EQs 22 TH‘1)=7HT(3’— : ]
D0 S0 K=2+NGRID , N
50 THIK)ZTH(K=1)+JANG. .. -
CDG=DCUS{DANG )
SDG=DSIN(DANG)
CTH{ 1)}=DCUS( TH(1).)
STH{ 1)=DSIN(TH(1))
D0 100 K=2,NGRID
CYTHEK)IZCTH(K®1 ) #COGmSTH (K= ) xSDG
100 STH(K)=STH(K=1)*COG+CTH({Kw] ) $EDG
00 1S0 K=1,NGRID v
H{K)=tCm( XasX3)ECTH(K)=(YmYB) ¢STH(K) .. :
[F(H(K) L Ts00s) GO T SO0 o .
DHOX(K)=(( X=X83) #STH(R) =( Y=¥B)aCTH(K) }/R X
150 DHOT(K)=m( XU T=XBT) #CTH(K) =( YO T=YST) XSTH(K) -
RETURN -
S00 WRITE(64600) K3,K
. STOP
$01 RETURN. , ) ,
600 FU?MAT(IHI///SX*NEGAT!VE"PILM THICKNESS ENCUUNTERED _AT. KBeK=", e
1 2110} Lo
END .. .. .. . ;1

NnOeo O 606 0 0 0

)
)
C

C e . s
;
& - o e T M e ik ?
M el o e St e, e S Al b - bt kY 2
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S OF POOR QuALITY

gy

: i

5 \

r |

T

:

y ! FORTRAN IV G1 RELEASE. 2.0 DEILM QATE. = 81229 —__._

‘ i

1 ' .
| #QPTIONS IN EFFECT* NorERu.xa.EBcoxc.sauRce.Noa.x ST.e.NODECK s LOAD ¢ NUMAP e
» : *0PTIONS IN EEFECT® NAME = DF ILM » LINECNT. 69 !
SR *STATISTICS* SOURCE STATEMENTIS = 31m&omm SI12E = 1044

; { *STATISTICS® NO OLAGNQSTICS GENERATED

LT f

3

S

- .

lb,

i .

Fisalaack

ol AT

" . st 2 o i
PVGRERRCS, U WS-SR S 4




XY

. gAY
LI ‘Q\W4kh : 8

‘r: : o‘“GhldxtL “" X “\'u
. of POOR i RRARY i

TETECYT S
.

- MALN — JATE = 812239 . 0wr13/4a :
L t
_ c !
. CRUSPUAPIRRESERRECREIRERSRER S EEEESER SRS EE RN S AL RRD SR KSR KRR R KSR EEL RS & & ;
o Ct##‘##4**‘*####‘*#&**1‘t#***##‘##***‘#i#‘tﬁ‘t‘t*#‘&‘*#k*t#t#t**#t@%#l#&
| C#iﬂi"#*‘tt*l‘#‘*“‘*‘#3‘#t###**t&&il&!!li‘#llttll!‘!!!!!!#Q}‘***“!#tt' e
. C !
f; i SUBROUT.INE INCRNT. !
o c THIS SUBROUTINE INCREMENTS.OISPLACEMENTS. AnD VELOCIT.IES FOR :
- C THE PURPUBE OF NUMERICALLY DIFFERENTLATING TnE SQUELZE FILM
c FORCE VECTOR.. !
: c , :
i . c IMPLICIT REAL®S3 (A=H,0=Z).
Exg COMMONZ INPUT 1/8D +BL8C s VISC s THT(2) 4P B(2) »PVAP f
' C
- COMMONICUURD!X.Y.XDT:YDT;XB&YG.XBT.YBT
c
CUMMONZWORK/ZFNGOML o Kl g KOUNT
c )
COMMUNZ INC/ZHMIN, VEL sOELS,DELST
C
. LE(KOUNT.NEs1) GO TQ 10
- SX=X
SY=Y
SXUT=X0T
SYDT=YDT
RETURN
10 CONTINUE.
X=3X -
Y=SY-
XDT=2SX0T

- YOT=5YD T } ‘ v

) HMIN=C=DSART( (X X3 ) %82 +{ YmYB ) &&2)
VELZDSQRT(( XD T=XEBT) %224 ( YD TaYBT) &%2)

. DELS=0¢ 05 %M IN

T VELST=04058VEL

; ‘F(KOUNY.EQ. &) X=X+DELS

IF(KOUNY sEQe 3) Y3Y#DELS

LE(KOUNT Qe d) XDT2XDTHDELST

IF(KUOUNT «EQe3) YOT=YDTDELST

RETURN

END

P




FORTRAN. IV G1 RELEASE

0BT LONS. IN EFFECT®
*OPTIONS- IN EFFECT*
*STATISTLICS*
*STATISTICS*

SOURCE STATEMENTS =
NO DIAGNOSTICS GENERATED

ORIGINAL PACGE 1S
OF POOR QUALITY

INCRNT.—

240 .

JATE = 81229

NOTERM » 1D ¢EBCDIC + SOURCE oNOLI ST o NODECK s LOAD sNUMAP ..
NAME = INCRNT o LINECNT =

3 69
27+PRAGRAM S1ZE = 740

i St

e e e B

Ml e N



I ORIGINAL PAGE 13
= . OF POOR QUALITY

MA LN . ; JATE = 81229 09418244
 DATA SET TRUSS .. AT LEVEL TMP AS OF 08/17/81
*CDC* ®DECK UVL20
. 2COCH UVERLAY (ADINAL2.0)

*COC & *DECK TRUSS.

SUNI% JFORs1S No.TRUSSs ReTRUSS

#CDC # PROGRAM. TRUSS
SUBROUTINE TRUSS

IMPLICIT REAL#®3 (AwHs0=Z)

¢ 6. 86 828-9. 8 ® 6 6 ® ® @ O @ & © & & o O e e O e e & ¢ 2 & ¢ 5 s & 2 O -~
.- .-
¢ S T (s} RA G- E [ T
.. - -
. N.102 DEN. (NECESSARY FOR.STATIC PRUBLEMS, TAO0) .-
. N.103 AREA —-. . ..
. N10S LM CONNECTIVITY .
. N106 xyYZ ELEMENT NQDAL COJROINATES .
. N-107 MATR MATERLIAL PROPERTY SET NUMBER .
. N1O8 EPSIN-.. INITLAL STRAIN ...
. N10G. 1PS STRE SS. PRINTING FLAG _ -
. N11O. ETIMV  ELEMENT SLRTHADEATH TIME (IF- LDEATH.GT Q) -
.- N1Ll1L EDLISB ELEMENT DISPS. AT B{RIH~TLME.(IF IDEATHeEUWel) .
. N1L12 WA=IWA WORKING ARRAY (SCE 'LOWAS) .
. N113 PROP MATERLIAL CONSTANTS (SEE NMCON) .
. Nil4 NUOGL GLOBAL NOOE NUMBERS (SEE NDWS) .
. N11S [IELTD ELEMENT NUMBER OF NODES -
.- . ®-
¢ ®© © o & o o 8 S- @ & 6 © 8 ¢ ¢ . & & & & 8 &2 0 0 ¢ & O .% & o e & s o

NONOOCONNONNODOONNONNON O Pnnnnn

COMMON /DIM/ NOoNL sNZ¢NINAsNS sNOeNT 2 NBo.ND sN1JsN11 o1 2oNEIoNLoNLS

CUMMON /50L/ NUMNP,NEQ s NWK ¢ NWA.oNWC o NUMEST o MLUEST ¢ MAXEST o (STEs WA

COMMUN ZELZ IND s ICOUNT ¢NPARC20) oNUMEG oNEGL «NEWNL 5. IMASSs [DAMP+ IST AT

1 ¢ NDOF o KLINS IEIG+ I MASSN L OAMPN . (

COMMON /VARZ NG.s NODEXs IUPDT¢ KSTEP L TEMAX s LEQREF ¢ ITEo KPR .
IREF s IEQUIT+I1PRL s KPLOTNKPLOTE

R SO

1
COMMON-. JOPR/ LTwO o
COMMUN. /JUNK / HED(1.2) o MYOT
COMMON ZELGL TH/ NF1RST +NLAST «NBCEL
CUMMON /ELSTP / TLME ¢l DTHF — o ,
COMMUN. /PRCON/ IDATWR¢1PRIC NP8 IDCs IVCoIACH1PCe IPNUDE(34.15)
COMMON /PORT/ INPORT s JNPORT s NPUTSV-s LUNUDE ¢ LUL 4 LU20LU30JDCJVCe JAC .
Eg::SN /I??DEL/ LINEL ¢NONEL o LTEL s 1SPEL +KINPEL IEPCLLERCK 4 MOOMAX .
N A
gg:nor /TEMPRY/ TEMPL,IEMP2,ITEMPR ¢ ITPI6,N6ANOB
L ’
D IMENSION L1ACL)
EQUIVALENCE (A(1)e1A(1))

e C .

. c OIMENSIUN DATA{20)

N EQUIVALENCE (NPAR(L)NPARL) s (NPAR(2) ¢NUNE )y (NPARL3),INONL )

. 1 (NPAR(A)JDEATH)Y s (NPAR(S)+ITEPT), (NPAR(7) o MRNDUS )y
e e (NPARCLO) s NINT ) o LNPARCLS);NODEL);_INPARtlb)oNJMNAT)+

: c 3 (NPAR(1Z}eNCON)s (NPAR(19)LITEMP)
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f ORICINAL FAE 13

2| OF_POOR QUALITY

. |
. TRUSS. DATE = 81229 ... 09413744 ;

rra. -

D-IMENSIUN. NMCON(S)oLDUAS&B)ﬁNDdS(S) s
i DATA RECLBLl /8HTYRE = }.°

C
DAYA NMGUN ./ L, Q0el9s 3:..3:39:39, 2/
S DATA IDOWAS 7/ 0s 08 09 25 2¢ 9¢ 9.0/
= c DATA-NDWS / 0s..0e-Le O0s Qs Ls L 2/ .
i
C

IF ( INDeNEL0O) GO TU_120 .

-8 8. @- 6. & & O & S-—9—8 9 & & & ¢ o. 9-..0-8 & o

e L] e & eo- @ LA L 3 L ® O @ &
. I.NP UT * H A S.E .-
- @ & .0 L ) [ 3 e o e o e. & & -9 L ] LB * @ -0 L - 6. &- 8 - & © -0~ 6~—9¢

CHECK ON RANGE.AND SET DEFAULTS FOR NPAR VECTOR
I1SY0P=0Q

i LINEL=1
: NONEL=2
ITEL=3
I[SPEL=4
. K INREL=S
o IERCI=6 i
oo IEPCR=7 :
b MODMAX=8

IF (NUMEGT#0) GO.TO 10 - . -
LSTUP=ISTUP+1 _ :
IF (ISTUP.EQel) WRITE (6,2100) No

1suB=2

IRANGE=1 _ v

WRITE (642400) ISTAP,I SUBWIRANGE s ISUBNPAR(ISJIBE)

10 LF (INDNL «GEe0 eANDe INDNL¢LE+2) GO.TO 1S , ,
ISTOP=ISTuP+L , . , ;
IF (LSTOPEQsl) WRITE (6,2100) No . :
isus =3
WRITE (06,2200) 1STOR.L SUB.ISUS NPAR(ISUB) 1

1S5 IF ( IDEATHNE «J) LDTHF= ‘
:, IF ( JOEATRH&GC ¢ «ANDe IDEATALLES2) GU TO 20
‘ ISTUP= ISTUPR ¢ 1
ig (ISTUPSEQ4L) WRITE (6.,2100) NG
vg=4 L . T
WRITE (6422001 1STOP,LSUB,ISUB NFPAR(ISUS)Y. —

20 . 1IF ( LTYPT.EQ3) GO 25
LE ( I¥T¥PT ouE leANDDltYPToLE.l) sJu TQ 28
1STOP=ISTUP ¢1
IF (ISTUPEUWsl) WRITE (6+2100) NG i
1Susd=5 ‘ , _ ,
WRITE (642200) ISTOPLSUS.ISUBNPAR(TISUY)

c |
25 IF (MANODS.LEQO) MXNOO$=2

IF (MXNUDSLE«A) GO Y3 30 |

ISTUP=IS5TOR* L ‘

IF (ISTOPeEUsl]) WRITE (642103). Nu

[N Y2 lalaYalale
]
®

2 ol

s

N FRSRSCIVLY PR PRI
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ORIGINAL pacE t&
of POOR QUAL\IX -

TRUSS  DATE = 81223
ISU3 =7
IRAN.GE =& _ .
WRITE (6,2300) 1 STOP o 1 SUD. IRANGE ¢ [SUSLNRPARLISU )
NIPT=1

& (1TYPTEQel) GO TU 34

I[F (MXNODSeGTe2) GO TQ 32

LFf (MODEL«EQeITEL). GO TO 32

IF ( MODEL «EQ.1EPCI «URe MODELe EQIEPCK) GO .TQ J2.
GG TOo 3a

NIPTaNINT

IE (NINTSLEWU) NIPT=2 .

NINE=NIPT

LE (NINTLESS) GO TU 335
1STIOP=1STOP+)

IF (1STOPeEQel) WRLIE (6,42100) NG
Isus=10

IRANGE=4

SR ITE (0+2300) 1STOPISUS.IRANGE «LSUBINRARLISIS)
IF (MODEL oLE «Q) MODEL=1

IF (MODLL oLE «MUDMAX) GU- YO 40

1STUP=135TUP+1 o

IE ( 1STUP+EQel) WRITE (6+2100) NG.

[SU3=15 . o

I TE (602300) LSTOP,1.SU3. MDOMAX « [SUBINPAR (158}

IF (NUMMAT.LE <0) NUNMAT=1 .

[F ( MUDEL +EQ«MODMAX) GU TO 50

LF ( MODLL «NE ¢ NONEL) GO 0. 35

IF (NCUN+GE«4) GU TU S50

1STOP=LISTOP+1

1F (lsrop.eutxx.uRLIE“te.zxooLmna".mmmm
[su3=17

IRANGE= 4 . . i
WRITE (o.zaoJJ_LStop.lsua.NPAn(lSUd).tRAuoe
GO TU %0

_NCUN=NMEON (MUDEL )

CHECKR UN COMPATL BILI TY_BEXWEEN ELEMENTS OF NPAR

le COMPAYIBILITY OF INDNL AND 1DEATH

1s5ugd=3 .

LF { INUNL e To.0)} GO YO 55

1€ (IOCATH.EU.Q) GO U Sa
1STOP=15TOPH+1 .

ILF C15TUP Qe l) WRITE (6.,2100). No
I SUD=4

] ; . , .
WRITE (0.2500) lSTUQ4lSUB.NPARLI$6&)-lSUDoNPAR(ISUDL

2. COMPATIGBILITY UF_ EINDNL AND LTyet

IE (ITYPTNE&2) GO YO 54
1sSTUP=15TUP + 1

092187484 ..

-

-t
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Sty Wesrifarmasy

C
C
C
54
C
(N
C
=33
C
C
c
C
60
C
70
C
C
75
C
C
C
C
0
C
<
Cres

A3=85
ORIGINAL FAGE {5 |
TRUSS JATE = 81229 ... .09 18744
xg (12709.60-1) WRITE (64,2100) NG
ISUD = | v
WRITE (642500) IST02¢ISUB.NPRR(LSUB).lSJUaNPARLLSJD)
Je COMPAYIBILETY OF INONL AND. MODEL ..
IF (MODEL «EQLINEL) GO TO 58
ISTUP=1STORP+4
IF (.ISTOPEQW1l) WRIYE.(6,2100) No
15UD=1L5 ‘ , .
WRITE (6.,2500) ISTOP.ISUB.NPARLISUJ);LSUD»NPAR(lsuaiu—~
4 CUOMPATISILITY OF MXNUDS AND LTvYRY
1suB=s
[suo=r
I[F (MXNUDSeNE.1) GO. Yo 60
IF_ (1TYPT.EQel) GO—TO 60—
ISTOR=ISTUP+L ]
IF (ISTOP.EQel) WRILTE (6+2100) Nu. , v
WRITE (64250)) ISTUP-KSUB+NPARLISU3).ISUDyNPAR(ISJD)
CHECK EOR TEMPERATURS TAPE
LTEMPR=0
IF (MUDEL+EQeLTEL) [TEMPR=1
IF (MUDEL.EQ.[EPC[ - . *‘OUELQEQOIEPCK)- ITEMPR=2 —_— :
IF ( ITEMPRGEQ4Q) GO TO 70
IF (ITPS0GT«0) GU TU 79 ,
LSTOP=ISTUP+1 !
IF (ISTOP4EQel) WRITE {6.2130) Ng j
WRITE (6.2603) ISTUR
LITEMP =] TENPR ;
IF (1STOPEQWD) GU TQ 25 ‘
WRITE (6+,2700) ISTUR :
INPUT=S 3
BACKSPACE INPUT

READ (5,1000) DATA )
*RLYE.(C)QZM’ (1,1=1,38),0AFA
IDATWR=1

LE. (IDATWR.GT.1) GO T2 90

PRINT OUT NPAR VECTOR

WRITE (6,2900) NZARL oNUME o INONL ¢ IDEATH . : ' o
WRITE (642920) ITYRT.MXNIDS, NI NF

WRITE (642940) MUDEL ¢NUMMAT NC UN

IE (ISTUPWEQeO) WU TQ 95 oo o

WRITE (6.2750)
SToP

PP
L a e el A._.A_.l -

ODATA PURTHULE “ﬁ“tt*‘t##‘#tt“tt‘tt‘“t {SLART)
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100

C.
C #COCx IF (NLASYTGToMIOT) CALL SIZE(NLAST+2000)

L 3 B el

ORIGINAL (..T.'J
OF POOR QUALITY

TRUSS DATE =% 81229

IF (JNPORT.cEQe0 «JRe NPUTSV.EQs 0} $0.J0 100

RECLAB=RECLB.

; 1
WRLTE (LUL) RECLAB (NGs{NPAR(IL)s1=1420)-
DATA PORTHOLE resbakeRRERRSEEEERERRERREr ( END )

L4
.

o
€

s Ne
o Jeo
o Mo
b o
o};f
T X
'z

Q.
.

pee
[ e
[ 4

s Dy
e Mo
s 2°
.-
. e

NDM= 3sMXNODS

IF (ITYPTEQeJ) NOM=12
IE (ITYPT.EQel) NOM=I1 .
NOW=NDWS({MODEL)
IOWA=iOWAS(MODEL ) #NINT

NF IRST=N6 v
I ( INDeEQs4) NFIRST=N10O
N1OL1=NFIRST -+ 20

N102=N101

N103=N102 NUMMA Tx1TWO

N10S=N10J NUMMAT#L TWO -

N106=N1035 NDMENUME

N107=N106 NOMENUME &I TWQ ... .
NUME

N103sN107
N1OOEN108 + NUME#1TwWI
NUME

N110=N109

MM=0

IF (IDEATHeGTo0) MM=L
NILLSN110 + MMENUMESITwO.
MM=0

IF ( IDEATHGEQel) MM=1
N112=N1L1l ¢ Mi4SNDMSNUME #1TWO
N113=N112 + NUME®IOWA®1T 40
N11a=N113 ¢ NGONSNUMMA TSI TWO
N115=N114 ¢ NDWSNUME®MXNOODS..
N1162N115 + NUME

NLA3ST=N11o

 ZXE LN A

1€ (INDaNELO) GO TO 105

M‘!:DEST:(‘NLAST-NF' IRST) + 1

16 ¢ IDATHR eLEW 1) WRITE (6+2000) NG,MIDEST
WRITE (6,2030)

CALL SIZE (NLAST)

105_1F (INDeGTed) GO TO 110

110

M23N2

M- 3=N-3

Ma=N&

GO TO 120

M2=N2

M3=47

ma=N8 .

IF ( ICOUNT&LT.3) GO TO 120

03/18744
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ORIGINAL PAGE {3
- OF POOR QUALITY

TRUSS DATE = 481229 e 93/18744
_ c M2=NG6
- 120 CALL .RUSS (A(Nl)»A(MZ)-A(MB).A(Mc).A(NS)wA(NLL&J.A(NtﬂakyA(NlO3Jm_
- 1 A(NlOS);A(NlO&).A(NLO]).A(NLOBI.ALNLOQ)uALNLXOJo,
f 2 A(NLLL).A(Nlla).A(NIIS);A(NILA}-A(NLIS).MCON;NDUE;&D!;Mm
3 (O WAs AL{NGA#+ ITWO) s ACNGA+ I TWO )2 MXNODS J
1F ( INDGT«0) GU TO 150

DO 140 [=1,20
140 IA(NFIRST + I =-.§)aNPAR(1)
150 CONTINUE

RETURN
1000 FORMAT (20A4)

C
2000 FORMAT (//49H LENGTH OF ARRAY NEEDED- FOR STORLNG ELEMENT. GRIUP/ _
3 12H JATA (GROUP+[3326H)e s o ¢ ¢ o s0-.0 o s..0 o3
4 1SH{ MIDEST )e o =415) y
2330 FORMAT (//49H AVAILABILITY OF CORE STURAGE FuUR ELEMENT GRQJUP/
1 49H DATA o e ¢ ¢ @ & o o o .08 .0 & o = ( NLAST. )} ) o

PSRRI
et

C . .
2100 FORMAT (1H1+454AERRJIR IN ELEMENT GROUP CONTRUL .CARDS (TRUSS) 7/ o J
1 16H ELEMENT GROUP =+ 15/) : )
2200 FURMAT (i5.7He NPAR(s12+27H) IS OUT OF RANGE o ee NPAR(s12¢ :
1 3r) =,13) ' 3
2300 FORMAT (55.7n. N?AR(.laglﬁH) SHOULD 8E eLEes [2410H see NPAR(s 124 1
i H) =13 ) ,
2400 FORMAT (lS;?HoXN?AR(oI2.16H) SHOULD BE eGE es [2:10H eeo NPAR (s 129
1 JH) =15 X
2500 FURMAT (15,7He NPAR(s1243H) =412,104 AND NPAR( o12:3H) =+1l20
1 194 ARE NOT COMPATIBLE ) ;
2600 FORMAT (15437H. TEMPERATURE TAPE SHOULD 8& PRUVIDED )
2700 FGRMAT (//25H TOTAL NUMBER OF ERRQRS =.157/
1 431 CARD IMAGE LISTING AND PRINT=QUT UE NPAR VECTOR/
2 a8H (wITH DEFAULTS ENFORCED) ARE G.IVEN BELOW ssmsmas)
2800 FORMAT (/7/34H CARD IMAGE LISTING UF NPAR VECTOR 7729%e3 (8 1y IXLS/
1 15H COLUMN NUMSERS+5X¢8(101234567390)/

2 154 NPAR VECTOR +SXe 204G /7 ) 9
2752 FORMAT (7777 234 STQP (ERRORS IN_4BARY ) ‘
c ]
2900 FORMAT (36H € L E ME N T DeEeEFINITIUO
LaH ELEMENT TYPE s13€2H o)el6H( NPAR(L =e 15/
25H EQ¢ls TRUSS- ELEMENTS/Z o - 3
251 EQe2s 2=0IM ELEMENTIS/ .
S5H CQe3s JmDIM ELEMENTS/ 4
25H EQeads BEAM CLEMENTS//s .
204 NUMSER OF ELEMENTS.sl10(2H o) sl6r(. NPAR(2) Jo o =215/7s.. \
fan {gge OF NONLINEAR ANALYSISssolz2H v )s15H{. NPAR(3) Yo o _ 1
‘.-, 4 ' L.
38H EQeO0s LINEAR ‘ ) Ze 1
I8n £Qels MATERIALLY NUNLINEAR ONLY /e v :
aoHH £Qe2s UPDATED LAGRANGIAN. FORMJLATION 24 ... i
32H ELEMENT BIRTH AND OEATr OPTIUNS s8-(2Y) o) o— 1
A

N 277 -
} Je. »

1oM( NPAR(A) )e o =415/ L

28hH EQeds UPTIUN NJT ACTIVE/ s
aonr £Qels SIRTH OPTIUN ACTIVE /s
30 Edeles DEATH OPTIUN ACTIVL //)

2920 FORMAT (138n ELEMENT TYRPE CUDEsli(2rt o)y slbH (. NPARES) e o =157

CUPLN™IPOUANCURLN




-_ UNGINAL PARE 1S.

OF POOR QUALITY"

- TRUSS . JATE. = 81229 Q94182484
1 a0H Z0.03s. GENERAL 3=D TRUSS .. ls
2 40H EQele RING ELEMENY N I

} a a2H MAXIMUM NUMBER OF NOOES USED 10 DESCRLBE  /.4Xs oy
5 16H ANY ONE ELEMENT1.0(2H o) al6H( NPAR(ZY . )o. o Zal8//

. 6 3SH .NTEGRATION ORDER FAR STIFFNESS /s Xe

: 7 124 CALCULATIONs12(2H. o) sloHL NDAR(LOJ%.N‘.=.IS$/IL_"

- 2940 FORMAT (424 4 AT E R 1 AL OEF L NLTILON 777,
- 16H MATERIAL. MODEL o 912 (2H o) o16H( NPAR(L&JLL_;_a,Lél.ﬂ
.

| 1
2 P4 40H. EQasle. LINEAR ECLASTIC 3
: 3 40H EQe2s NONLINEAR ELASTIC o :
: a 42H . (STRESS=STRAIN .LAx SPECIFIED) ... L. ]
2 s 4.4H EGeas.  ELASTIC=PLASTIC ({SJTROPIC) o /s
; A S BSOSy ELASTIC=PLASTIC™ (KINEMATIC) . el | {
g 7 43— EQebe ELASTIC=PLASTICwCREEP ({SOTRUPIC) Ze....
; a8 48M EQe?s. ELAStIC-PLAiILQdCREER.(&LNEMAIIC) . L o
; i} 48K Eded USER SUPPLIED MODEL 2/ e i
: 8 37H NUMBER UF DIFFERENT 3ETS. UF MATERL AL .- : i
_ 9 14H CONSTANTSs 13(2H o) s 16HL NPAR{L1B) be o .Sel5/7s . .
8 40H NUMBER. GF MATERLAL CUNSTANTS PER SETe o o
~ 1 16H( NPARC17))e o =e1I5)
[
END

i e e
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FCRTRAM IV .GL . RELL*SE 240 TRUSS JATE = 81229

«CPTIONS IN EFFECT® - NOTERM 4 I0,EBCOIC » SOURCE yNOLI ST «NODECK o« LOAD sNOHAR
*CPTIONS IN EFFECTt NAME = TRUSS  LINECNT = 69

+- *STATISTICS SOURCE STATEMENTS = 211.PROGRAM S[ZE. 8304

®*STATISTI CS* NO OIAGNUSTICS GENERATED

[T
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ORIGINAL PASE 1S
OF POOR QUALITY

MAIN e DATE = glz245-. 16£23200. v
DATA 3T wRITE. AT LEVEL TMP AS UF 09/02/81 '

¥CIC* xDECK WKRITE

S o A A e TS
. 3

IMPLICIT REAL®E (Ambi L=Z) .

¢
4
C
c
C .
C ®UNI® )FCUR LS NeWRITE, ReWRITE ) ) [ad
c SUBRCUTINE wWRITE_(OISPE,UiSPeVELeACCsIDsNIQsNDCE KKK . '
- C L IR 3 [ ] [ L] ] e [ 3 o L] [ ] L] ® ® [ ] L] E L) [ ] a- @ [ ] [ 3 L] [ 3 L ] L] [ T2 J [ L [ M L ] e .-‘- o i
- C 5. :
- Cs PRCGRAM .-
C o e TC REAC INAITIAL CONOATIUNS .INTG CORE AND — — .y
C - PRINT .THEM. (IF IPR1CEQ.1). .- !
C . . !
- C e TO PRINT DISPLACEMENTS. AND. CIF ISTATeNE WD) o an ]
¢ . VELOCITIES AND ACCELERATIONS . .. 5
- . PO
< . KKKeEWals. READ. INITIAL CONOLTIONS ERuM. TAPES AND. PRINT. L
C . KKKeEQe2s DURING. TIME. INTEGRATIGHK PRINT DISBAVELZACC . . 3
C . AT NOQES CONTAINED IN MRINT=CUT BLUOCKS. - s
C .
C L L -* [} [ ] [ ] L ] L] [ ] [ ] [ - o > L] ® - 8 L ] L ] L] [ ] [ ] L ] [ 3 [ ] L L] L 3 * [ e ) L] L ] [ ] L ]
c
c

ek i kil

CUMMGON /SLL/ NUMNP s NUMEQeNWK e NUMaNNCoNUMEST s MIDEST o MAXEST s NSTE s MA
COMMCN /VARZ NGosMODEX o IUPDT ¢KSTEP 4 LTEMAKX o LEQREF o ITEsnPR]L, .

i IREF .18 QUITy IPRL oKPLOTNKPLUTE
COMMCN /PORT/ INPORT s JUNPORT sNPUTSV o LUNODE LU sLU24LU3sJdDCrUVCIJAC -
COMMCON ZEL/Z INDs ICOUNT oNPAR(20) o NUMEU s NEGLoNEGNL ¢ IMASS., IDAMP 4 I1STAT ;

! +NOOFOM o KL INs IEL1S3 ¢ 1MASSN ¢ I DJAMPN. . v
COMMCUN. /FRCON/ ICATaRIPRICWNPE4.10CIVCs LACs 1FC,y IPNUDEL 3e15)

COMMCN Z/CON3T/ OTuDTAGAQAL sA2:A3.AGsAS, ACsA7 A8 A9sAL0ALL.

1 ) sAL24AL341Al40AL154ALE6+ALZ4.A1l8,A1Y9 6420, 10PE =
COMMCON /FORCEZ/ FIP(100)+F2PC100),ER(100) ; .
COMMON ZELSTP/ TIME . IOTHF -t
COMMCN . /PLCTE/ M3'NKR(100)sNS(100) N
CUMMCN /MDFRDM/ 1DOF(6) . .
ODIMENSILICN DISPE(NEQ) +DISPINEQ) ¢ VEL {NEQJ s ALCINEW) s IO(NDOF, 1)
DIMENSION D(6)

EP«NE«O) GO TO 5¢

"

Lo
.
m
a

3

© e s e

~
TeARDhH D

-]

) KSTEPSTIMEsFIELIP) s F2PULIP) ¢FRELP Jmmmme e emim e coman e ~:
4313:6) !
¥ INIO CCORE. . .

ne
X
P
>
O
| o]
¥

REWIND & ,
READ(8) ((ID(isJ)al=1eNDUF) ¢d=1 4 NUMNS) ‘
IF (RKKeGTel) GO TO 52 !

READ INITLAL CONOITICANS INTU CORE '

(2 aXal

READ (8) DisSP
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ORIGINAL PACT 18
NGINAL PADE 13
OF POOR QUALITY

WwRLTE DATE = wal24b . 18/83/704— B

TATeEGeD) GO TC &0
EeECaat OL Tk 20

L ( ISVeNE o
[£.. (ISASNE «

4d IF (IPR1CeEGSD) RET
WwRITE (£42100)

PRINT UISPLACEMENTS

30 IC=4 :
IF (KKKeECQel) GO T0 60 : y
IF € IDC+EWe0) GO YO 130 ) |
60 ARITE(c»200C) }
1¢c=1C + & q
DC 150 LB=1.NRB )
NCDEl‘XPNOUE(L.IB’
IF (NCDELl«EG e} GO TO 120 ;
NODEZ=IFNODE(ZQIB)
NUUINC:IFNUD&(3;IB) 4
LF (KKK eEQel) NCDEL1=1 4
I[F (KKKéEQel) NORE2=NUMNP
IF (KKKeEUsl) NCDINC=1

00 190 IL=NCUE1.NOD&2;NODLNC
1Cc=1C + 1

iF (lC.LT.:c) G0 TO 10S b
WREITE(0s204E8 0 . J

1C=4 )

165 DO 110 [=1+6 . i

110 D(1)=0e 4
IL_=0 3
00 122 1=1+NDOF
KK=LD(L Ls1l) . e

115 IL=IlL + 1 T "
IF (IL.LE«G) GW TU 117
wIFE (£43000) |
STUP ‘

117 IF (LONF(LL)«ZCe1) GG TO 1195
IF (RKeNESO) oCiL)=cisPinK)
AF (10PE eNEedeORe LD eNESO LU .. TO 1290
IF (KKehEeD y O(1IL) =D1SPE(KK)

120 .CUNTINUE
OJ 1000 IXx=1eMB ;
1F (lléEQ.NR(LX)-URcIIoEQ«NS(lx)) uRlTE(aO.SJOleIL»O(&J¢0(J)

1099 CONTINUE

5CCC FORMAT (1104d0L305’

100 WRITE(t«c01C) LEsD i




i

- kL L e SRR
A e e

o0

150 ]
130 IF (ISTATeECe0) RETURN

PRINT VELOCITIES.
¥ (KKKOEQ.L-&AND. [ORENEL3) wl TG 201

291

205

eoe

LAMU AN i e A it

ORIGINAL. PAGE 1S
OF POOR‘QUAL!T‘Y,A -

wRITE . DATE = 8124% 18723401 g
IE (s&x.su.g) w0 7O 140
[F (1CeGE#SS5).GQ TO 180 f
[C=1C+1 !
WRITE(G205C8) - ‘
CONT INUE

1€ (IVCeEG.0) GO TQ 280 .
[CsIC ¢ S + LOC

1€ (IDCeNE+C) WRITE(+2050)
IF (1CeGE.54) GO TO 2235
WRITE(692020)
GO TG 206
wRITE(6+42022)
icza

DO 250 lE21¢NP
NODE 1= 1LFNODE (
IF (NODELleEC
NODE 2= 1 PNODE
NGQ.INC=IPNUC
1f (KRKKeEGel)
IF {KKKeEQsl) NUDE2=NUMNP
IF (KKKeEQel) NUDINCAL

DG 200 I1=NCDEL1+NODE2sNGDINC
IC=1C + |}

IF (iCeLTeS5c) GO TO 207
WRITE(6+2022)

I1C=4

DO 210 I=2le8me

D(1)=0e

1L=0

D0 220 L=1NOOF

aK=l0(1ell) )
L=l + 1 )

IEf (li.eLEe&) Su TQ 217

uRLTE,(G.SOOOl

STOP

1F (IDOF (IL)EQel) GG TO 2195 -

1€ (KK eNEWO) DLILISVELIKK)

DO 1004 IX=1+MB

IF (LIOEQ&NH(IXJJQRQLIQEQ.NS(IA’) WRITEC O eB5ICOY 11,0€2)0(30

CONT INU

MRITE(6+£0.10) 11U

IF (KKKeEGs1l) GU TUQ 280

LF (ICeGEe%SY GU TO 250 .
IC=1C+1- .
wRITE(6,2050) '
CONT INUE. .

PRINT ACCELERATIONS. e
IF (KKKeEQsl «ANDe I1OPENEL3) G0 TO 290 . .

1f£ (1AC+EQ¢D) KETURN

o, 4»'

il
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ORIGIMAL: PAGE IS

OF POOR QuALITY

WRITE

-

£
205¢)

AP A AL A~
O MECMmMen
-~ e~~~ G

WRITE (642030

308 LO 350 [B=1(NPH
NOUEL L= 1LFNUDE(1.4.18)
IF (NUODELeEQ.LY) GG TO 350
NULEZ2= LPNOUE (.2, 1)
NODINC=TPNOCE (3., L) .
1F (KRK eEQel) NUDELI=]
LF (KKK eEQel) NOLE2=NUMNP
IF (KKK4EQ. 1) NODING=1

VO 300 [I=MCOELsNOREZ2NUDINC
ICsle + 1

I (1CsLTsS€¢) GO TU
WRITE(6+2032)

IC=q-
DO 310
IL=0

307

307 1=1e —
G122

C
(8]
[
n

NOUF

*

o Moo= fy
P pe

’
)

rd
b4

h
Py

w
-
(%2
-
[
t

r ~c

~0 4

L g TG 3t7r
o

(e}
vc,

F :
N

) GU Tu 315
)= ACC(AK )=

Lt
[
ol

EOCrr ([ F -

ner e

L O Q -~
[}
~C
F'
-

-» MLy
e NRUIX)eOR el [ oEU NS IX))

E{ce2010) 11,0

[ (KREReEQel) RETURN-
IF (lCeuEess) GO.TU 350
IC=1C+1
aRITE(E 20501

J50 CUNTYINUE

RETURN
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C

C
2920 FUKMAT (/27 D |

<oX 1O0HX=RUTATIUN 8X [O0MYeRCTATIUN
€I L) FORMAT (2Xsl5+8XeBELHeb)
wla)- FUORMAT (/224 V. E L U C I T | S
lar LOMYSVELGCLITY dX LIOHZeVELUCLTY
28X LOMx=RUTATIULN 3% 1OoMY@&ROTATLON
Sl PURMAT (IHLeCIH V. E L O C ' [ L &
AL OMYevELUCLITY &x

POHI=VELUCET Y. .

OATL
Gu Tu 305

ARITELLICs50001-. 1140420 0e0(3)

S PLACLMENT
ILAHX=SD [ SPLACEMENTY a4 X LAY =D L SPLACLMENT. 4 X

ax
,"
Ox
S

34X

Y O

PN Ry, T

S /4 TH  NoDE LaX 4

LOHimO ISPLACEMENT . : i

LOHASWUTATIUN. /7 ) J
TH  NUOE leX 1IAXeVLELGCLTY i
LOMCmRUTATLON. 7). !

/7 TH NUDG 1UX LOMX“AVELGCLTY
TOH XmROTATIUN BX !
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ORIGINAL PACE .\‘"..5
or POOR QUALITY

wrlTE DATE_= 01285 18723701

310 Y=RCTATILN B8X 10HZ=RUTATIuN_ /)
2. CCE L E K AT LUONS s/ ?H  NQue LaXx

010 FLRMAT (/27H A . . 0N 2X.
' " ERAT LUN- &X LQHM-ACCELERATION.wxvIAH2-ALCELERATIUN_-

28X xoameOYATLuN.ox.1QH¥iR0IATL0N"ax_LoﬁzeROIA71UN. /)
2332 FORMAT (1rtled6H ACCELERATLON S /7 TH. NO2E. 12X
1L14MA=ACCELERATLILN 4X LoHY=ACCEL [
23X 1onx~RotAxxamwax.xomt-ﬂolATlow 8x LOHZ=ROTATIUN.. /)
Qown. FURMAT. (1H1, 268 0 1 S PLACEMENT /4 78, NGDE 1EX-.
11 eHARD LSPLACEMENT. «X 1 4 HY=D1SPLACEMENT 4% 1AHMLwOISPLACEMENT
26X LOMX=ROTATION 8X 1.0HY=ROTAT.1.ON 8X. 10H2Z=RUTATION. A
0. FORMAY (1H )
FURMAT (1Hl.38a.1 N LT LAL conNDILIT L ONS
IN. DEGREE O€ . FRE£UUM. CALCULA

J
d FORMAT. (/ZZ48H ®%3TUP. ERROR »
1 28 CHECK MASTER. CONTRUL. CARD- i W Z11)

END

£ )

//
T LONS.e. L»

ERATLUN &x 1LeH4mACCELERAY TUN

-

okt o

i
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A : *OPTIONS LN EFFECTH® NOTERM 1lO4EECOICsSOURCE o+NOLIST o NUJECK s LIAL « NUMAF ¢NUTEST A
. i «CPTIONS IN EFFECT* NAME = WRITE o LINECNT = ) :
2 *STATISTLCS* SCURCE STATEMENTS = 183¢PRUGRAM SIZLE = 9970
- : $oTATISTICS* NL UILAGNOSTICS GENERATLD
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APPENDIX 4: TWO-DIMENSIONAL PLOT CODE

During the solution phase, the main program "ADINA" solves

for the responses of the bearing structural problem incrementally

in time. These responses, namely the displacements, velocities, ...

accelerations, and bearing forces, are stored on an out-of-core
tape for future plotting purposes. The subroutine "WRITE" of

"ADINA" has been modified to store on a tape the..responses of

the rotors and stators of squeeze-film dampers of either a-single. ..

bearing or multi-bearing problems.

The code listed below reads and plots the rotor and stator .
displacement,.velocity, and/or acceleration trajectories of any..
squeeze-film damper. For any desired plot, separate graphs for
either the stator or the rotor responses can be obtained. For
the dispYacement, the difference hetween the rotor and stator
displacements are plotted to show the rotor orbit relative to the
stator. For the bearing forces, both the wctual. force and the
filtered force plots can be obtained. A linear filtering, by
averaging the forces, has been used here. However, other methods
of filtering can be employed by the-user.

To help increase the diversity and capabilities-of. the
code,—different control flags or parameters have beéén introduced
to give the user the opportunity to turn on or shut off any
graph. For example, KPD is a flag that indicates.displacéement
plotting mode. A value of "1" for KPD will request the code to

plot displacements .of both the rotor and stator.

b
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g The following control parameters must_be input by the user:

KPD: Control parameter indicating plotting mode;
EQ.1r plot rotor and stator displacement trajectaries
EQ.0: plots are not required

KPV:.Control. parameter indicating velocity plotting mode;

} EQ.1: plot rotor and stator.velocity trajectories .. . _ NW:
' K
£Q.0: plots are not required |
‘ KPA: Control parameter indicating acceleration plotting mode;. ,?
o .
- EQ.1: plot rotor and stator acceleration trajectories .
b
o EQ.0: plots are not reguired.
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/7 /CASENL J0B  XXXXX¢*3523 ZEIO $ JMSGLEVEL=(2.0)

s ¥#e JOBPARM SKIPs YES,FORMS=1PWB

/77 EXEC FORT o
/7/SYSIN. GENERATED -STATEMENT
s/ EXEC GoFoaf.PLoT +GOSIZ2E=900K

Z/SYSIN DO GENERATED STATEMENT
/7/FT23F001 00O DSN=US;R.PROBN1lesPa(OLD.KEEPl

/7 /SYSIN. oD # GENERATED STATEMENT
’7

PR .

e . S e—r

-

e M e o ARr A .




i |
% ORIGINAL PATE t3
| OF POOR QUALITY
.
\
L
-
i.
* IEF1421 CASEND FORT = STEP WAS EXECUTED = COND COOE 0040
! IEF 3731 STEP /FORY 7 START 8123242330
[ 1EF37al STEP /EORY /7 STae- 81232.2331. CrRU
[ 1EE i3] CASENL GO = STE® WAS. EXECUTED - COND CODE 0000
: 1EF 3731 STEP /GO 7 STARY 812322331
- IEF 3731 STEP /GO 7 STop 81232.2334 cPU
I LEF3751 J0B /CASENL. / START 81232.2330
] 1EE37al  J0B 7CASENL 7 STOP 8123242334 CPU-.
z.
i
1
|
!
]
§
1
I..
]
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o
i
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OMI'N. 03338EC SRB_

OMIN S3.2152C SR8
OMIN 53 476SEC. SRB _ .
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RERBR BT ERARTRAERTRRRERERRR Q**?*t?ﬁii’*‘l**’f%?iﬁi*

ONOONOOOOCOANNOCHACONNCONNDOONODOONOOONODNONDOHONNOOOND

oRIGIL L8 T .
OF onR QU:«.Lh‘t A4~5

MALN . JAYE =--31232 . 23730752
DIAENSIUN. OXR (2000} +DYR{2000.)s0X3¢2000)42¥5(2000)e VXR(2000)s-
1 VYR(2000) 4VXS(.2000) ¢VYS(2200) sAXR (2300} +AYR(2000)
2 AXS(2000)éAYS(ZOOO).xARRA¥(QSOO)oYAQRAL(QS&QL.HPIS(A)o
k] x~C(4;.L1erp(4).LNIEQ(A).NR(1OJ;.N=LL00x
DIMENSION F1L2000) sF2€¢2000),FR(2000 )4 TIM(2000)
QOU3LE PRECISION D(3)eF1l P(xQQL;ﬁ&R&LQQ);FRDi&@O).IIM;,

‘*ﬁ#i‘###"t*#t#tttt***##*#ﬁﬁ#*#“tt##l&!!!#!!i&!t*tt&t@ttl&&tlt‘tt#-

THIS CODE BLOTS THE ROTOR AND.STATOR DISPLACEMENT,VELOCITY,
AND/OR ACCELERATION. TRAJECTURIES OF SQUEEZ=FILM DAMPERe IT.ALSO
PLOTS THE TRAJECTORIES OF THE BEARING. FORCESe T.HESE RESULTS.
ARE GENERATED. AND-STURED ON A TAPE BY THZ MAIN CODE **ADINA*Y
DURING THE SOLUTION..PHASE,

AR REERRER Kk

SkxgkkREkkEEk

NOMENCLATURE

EKEEERKRERKE X

T IT T LY .

KPD : CONTRUL PARAMETER INDICATING OISPLACEMENT PLOTTING MJDES
EQe L} PLOT-RUTOR AND STATUR DI5Pe TRAJECTURIES
EQe.. 05 PLOTS ARE NOT REQUIRED

KPV : CONTROL PARAMETER INOICATING VELOCITY PLOTTING MUJES
EQ, 13 PLOT ROTOR ANJ STATOR VELe TRAJECTORIES
EQe 03 PLATS ARE NOT REQUIRED

RERER AR BER B ARE IR RN ATARERNT IR AERE RN

K, LI WS tENATE S MR FOR T P— i

KPA ¢ CONTROL PARAMETER INDICATING ACCELERATLIUN PLOTTING.MIDE: ... *
EQe. 13 PLOT ROTOR AND STATUR ACCe TRAJECTORIES :
EQ. 0i PLOTS ARS NOT .REQUIRED ' .
KPF ¢ CUNTRUL PARAMETER INDICATVING-FORCES PLIOTTING WJDEL ;
EQe 15 PLOT TRAJECTORIES UF SEARING FORCES :
£Q. 0% PLOTS ARE NOT REQUIRED .
IXRsVXR s AXR 2. ARRAYS WHERE THE ROTOR HORIZOUNTAL DJSPLACEMENT, f'

xho e e
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ORIGINAL. PATE L
OF POOR QUA&H”

MAIN UATE .= 81232 23730/52

VELOCITY.s AND ACCELERATION CUMRONENILS _ARE
STORED RESPECTIVELY.

DYRsVYRLAY.R : ARRAYS_WHERE THE RUTOR VERTICAL  OISPLACEMENT,
VELOCITY.s AND ACCELERATIUN CUMPUNENTS ARE
3TOQRED RESPECTIVELY. .

DXSes VXS +AXS ¢ ARRAYS WHERE.THE STATOR WURIZONT.AL DISPLACEMENT, .
VELQCLITY, . AND ACCELERATION COMPONENTS ARE
STORED: RESPECTIVELY.. .

DYSsVYS¢AXS 2. ARRAYS. WHERE THE STATOR VERT [CAL - DISPLACEMENT,
VELOCITY. AND ACCELERATION COMPONENTS ARE .

. STORED RESPECTIVELY..

F1452 I ARRAYS WHERE HORIZONTAL AND VERTICAL B3EARING FIRCE,
COMPONENTS. ARE STORED

FR I ARRAY. WHERE..THE RESULTYANT BEARING FORCES ARE STORED.

= B

I s

!
iadiailitiata;

LASAS AR AR AR SRS ESARALL AR S A
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RAERERERRSARARERRREERRRRRRAR AR D

REERERPERERI R AR AR AR R AR AR R KRR R R LSRR E R S CE SR SR E RS LR R R RS
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- K=1 . %

X KPO=1 ‘ 2

T KPpv=} 3

oo KPA=0 - 1
KPF=1 ;

. Bu=0e31 ol

- M= 26K ‘ ;

'~ IR=23

- B N=14999 -

RAED ROTYOR AND STATOR NODE NUMBERS : M

READ (Ss1) (ANRCL)«NS(LI))el=l,K) . ‘ 1
JU 504 KK=1,K .
WRITE (6+¢505) NRIKK) o NS{KK)—

READ. BEARING FORCES INIQ CORE ‘ A

00 503 [=1N o
DO 9 [P=2l.K . , i
READ (LR.n) KSTEP, nu...mpum.sz(m.snwp) Lo
IF (KPFoNEel) GU 1o .
wRITE (6.7) KSTEQ;TIM&.FlP(lPL»FeP(IPL4FRﬂ(lP) _ -

MUVE OEARING FURCES INTO ARRAYS FL,F2, AND FR FOR PLOTTING 3UI3IISES -
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: ORIGINAL PAS 13
| OF POOR QUALITY

i .
- MAL N- JATE = 81232
‘ TIM(1)=TLME
FL(I+#(IP=1)xN)=F1P(IP}
. F2(1¢{IP=1)&N)=F2P(IP)
oy c 9 FR(L+{IP=1)%N)=FRP(IP}—
| C READ.0OTOR AND STATOR LI SPLACEMENTS INTU CORE
c
: 2.00 501 J=LleM
-t READ (IRsS) EI,D(2)+0{3)
by « WRITE (645) 11:0(2).0€3} :
{ IF (KPDeNEel) U TO 301.
g DO 401 L=1sK
. IF (11 eEQeNR(LY) DXR{I+(L=L)#N)I=0(2)
i 1€ (1]l «EQenNR(L) X DYR{ L+ (L=1)}eN)=0(3)
i IF (1I«EQeNS(L)) OXS(I+{L=1)*N)=D(2])
" (JleEQeNS{L)) 0YS(I+(L=1)®«N)=D(3) ;

451 INTINUE ' 4
301 CONTINUE

READ ROTOR AND STATOR VELOCITLES INVO CORE

DO S02 J=1l¢M
READ (IRsS)
WRITE (645) 1
IF (K3VeNEsl)
D0 402 L=1,K
IF CILeEQeNR(
IF (11EQaNR(
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IF (11sEQeN
402 CONTINUE
532 CUNTINUE

cEAD ROTUR AND STATOR ACCELERATIONS INTQ CORE. k

P XX s
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$+ee DUW
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[ 2 554
EZZZ.
UNUN

L et

noon

DR 503 J=1sM
READ (IRe5S) ;
C WRITE (6+5)
IF (KPAeNEo1l
00 403 L=1.K
IF (11+EQeNR
LF (k1 eEQeNR
IF (11.EWaNS
1€ (I1-EQéNS
403 CONTINUE
503 CONTINUE
500 CONTINUE
504 CUNYLINUE
DU 510 L=1
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ppri A4-8..
%F“‘GQ‘;,‘Q; Gkt

MAIN. . . DAIE = 81232
- WRITE (6417) (VYS(I¢(L=l)eN) L =L ,N)
506.-IF (KPANE.L1) GO TO S1.0
WRITE (6413) (AXR(I+ (L=l )®N) oL=14N)
WRITE (6419) (AYR(I+(Lwl)®N)ol=1sN)
WRITE (64200 . (AXS(I+(L@l)EN)eL=1oN)
WRITE (6e21) C(AYS(I+(LmLIEN) ol =1 ¢N)

510 CONTINUE
CALL .PLOTS
CALL. PLOT (1400105 ,%3)
00 610 L=4,K
NPTS(1)2N
NPTS(2)=N. .
INC(1)=1
INC{ 2)=4..
LINTYP(1)=3S

‘ LINTYRP(.2)=35..

3 INTEQ( L) =4

- INTEQ(2)=0 .

- I1E.(KPDeNES1) GO- TO 22

PLOT ROTOR. DISPLACEMENT TRAJECTORIES

: DA SS0 1=1.N.
Lﬁ XARRAY (L) =DXR(L+(L=1)%xN)

- $S0. . YARRAY( I )=DYR(I+(L=1)%N) ! 3
» IF (LeNEel) CALL PLOT(12+404¢0.004=3) ) 3
- CALL GRAPH ( XARRAY ¢ *Y@mDISP Y o€ 47454 YARRAY ¢ * 2ZmD] SP Sy 64 754
C - 1 *ROTUR DISPLACEMENT TRAJECTORIES®*+3190eS5¢7e7520e14,41,
’ 2 NPTSs INCLINTYPsINVEQ!

= PLOT STATOR DISPLACEMENT TRAJECTORIES
- DO 551 I=1.N. E *
j “

apo

2121a}

XARRAY( I)=DXS(I+(L=]1)2N)
551 YARRAY(1)=DYSUL+(L=1)%N)
' CALL PLOT (1240¢0e0p=3)
- CALL GRAPH ( XARRAY ¢ $YaDISP 4,57 ¢5¢VARRAY. 9 ¢ ZuD1SP %465 7S50 .
L 1 *STATOR DEISPLACEMENT TRAJECTORIES*43240e597e¢75+0014,5 1
‘ 2 NPTSs INCoLINTYRS INTEQ) .

PLOT ROTOR. ORBIT RELATIVE TO STATOR

: 08 561 L=1,N.

- ANARRAY( [ ) SOXREI+(L=1)EN)=DXS.{ T +{ L=l )EN)
| 561 YARRAY(E)=DYRCI+ (L=l eNImOYS([+(L=1)2N)

| DTH=3.141593/9040
g D0 552 151,180 .
12=1eNe2 , , : [
XARRAY( 12)=8C#CUS(OTH® ([ =l.)
552 YARRAY(12)=2BCASIN(DTH&{l=])
XARRAY{ 1 814N +2)=XARRAY (N+3) -
YARRAY( 181 «N+2) = YARRAY (N¢3) | ‘
NETS{2)=181 , 1

onn

it il

LINYYPL 1) =0

LINTYP(2)=0

CALL PLUT (12+04060.4m3) _ . , )

CALL G“ﬂpﬂ'QXARRAYO.Y‘UlSpJ06¢?051YARRAY;’Z-Ol59"50705'-
1 *ROTOR ORBIT®s11+0e5:7675:0414,25

o [T ail. e A e e e e e M e e X - 5 umnm




‘ ! ORIGHGL B g
OF POOR QuALITY

"w MALN DATE = 81232

- 2 NPTS.e ENC.LENTYPJINTEQ)
: 22 IF (KPVeNEel) GO TO 23—

PLOT ROTOR VELOCITY {RAJECTORIES

0onnh

DO 5680 I=1sN
XAQQAYLIlzva}LftL-l}#N)
580 YARRAY(LJ=VYR'I*(L‘\)‘
NPTSE2)=N
LKNTYP{1)=35
LINTYP( 2) =35
CALL PLOT (12605000,=3)
CALL GRAPH (XARRAYQ}Y-YEL ‘ibi?oisYARRﬁYoﬁz-VEL_'16+T'5u
1 *ROTOR VELOCLTY TRAJECfURAES‘bZ?.005.7.751061*024
2- NPTS.INC.LXNTYP}INTEQ)

PLAOT STATOR VEL ACIIY TRAJECTORIES

NnOon

DO 579 I=L1.N
XARRAY (1 )=VXS
579 YARRAY(1)=VYS
CALL PLOT (12409 '
CALL GRAPH (X RAY s *YSVEL 'w6c705.YARRA¥o‘Z-¥EL $,64750....
1 *STATOR .VELQCI-TY TRAJECTORLES® 4280 e527675:001 4420
NPTS-INCsLINTijlNTEQ)

2
23 IF (KPAeNE.1) G0O* TO 24
PLOT ROTLCR ACCELERATXONHTRAJEC?OR!ES

Nnon

DO 600. 1=1eN
XARRAY ( £} =AXR(I+(

600 YARRAY(I)=AY {I+ (L=l )&N)
CALL PLOT (1200+0e0,=3) _
CALL GRAPH ( XARRAY, *Y=ACC f.e.?.s,vARRAv.'z-Acc €y 69 TeSe
1 'ROTOR ACCELERATION tRAqEC?ORLES'n3t4045;141§?011"2#

2 NEJS.INC.LINTYP.INTEO)

PLOT STATOR ACCELERATION.TRAJECTORIES

R(I+(L=1)%N)
R
2

nnon

N0 S90 [=1+N.
XARRAY(I)=AXS'l+LL-1)*N)

593.?ARRAY(Z}=ﬁYS Le(Laml)BN)
CALL PLOT (12604000¢=3) ) .
CALL_GRAPH QXARRAYo'V-ACC ‘1@07&5.YARRAY&‘L‘ACC-'151735.._n-_
I’SIATDR;ACCELERATlON-TRAJECTGRLES‘\3200.5;7375.0nl‘vzp_
3 0 NPTSsINCeLINTYP LNTEQ) —

24 LF (KPFeNE.1)-GO T8 619

ORI ZONTAL COMPONENT OF BEARING. FORCE.

PLOT H

D0 605 1=LeN
XARRAY( L)=T1MCL)
605 YARRAY(L)=F1 (L+{
e0e0e0,=3) X
XARR Y.'fl-“e’.‘-‘-?.

1

CALL PLOT(12 .

CALL GRaPH A SeY t X !
23.7.5.."’-0?0“ FOR'CE fR’A.‘ECtQRlES‘.ZQ!O e5e7s75:0eldy .
1 NP FSe INC o LINTYPs INTEQD

non

t
+{Lel) 2N)
R

*

1
2

ARRA:.'Ruton.Foncé(Hoatz:utA-tv.
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ORIGHL Pﬁ«.f.-‘:E’. _h’;z
OF POOR QUALLTY.

MALN . DATE & 81232

PLOT. VERTLCAL COMPONENT O BEARING FORCE

. DO 606 I=LeN
606 YARRAY(L)=F2(1+(L=1)%N)
CALL PLOT (12604040 4m3) ) o
CALL GRAPH (XARRAY¢*TIME'44,47454 YARRAY o *RUTUR FQRCE( VERT IZAL)Y,
2137454.'ROTOR FORZE TRAJECTORIES®+2440.6507e75s0e140

81

.

é 230 74 S 'FILTERED FOURCE TRAJECTORIES® 32740 055762540414,

1
2 LsNPTSs INCHLINTYP, INTEQ)

PLAT FILTIERED HORIZUNTAL COMPONENT OF BEARUNG FORCE}
(LINEAR FILTERINGS FLI)2(F(L)+F{LI+1))22 )

N1l=Nwi

00 581 I=14N1

XARRAY (L )=(TIM(I)¢+VIM([#1))/2.0

YARRAY (I )=(Flll+(L=i)aN)+FL{lel+t(L=l)eN))/2e0 .
NPTS(1)=N1

CALL PLOT (12.090¢0,=3

}
CALL  GRAPH (XARRAY s 'TIME®44,745,YARRAY 4 *ROTUR FURCE(MORI.ZONTALLY .
laNPTSmlNCLLINTYPﬂINIEQl

PLOT FILTERED VERTICAL COMPONENT OF BEARING FORCE
( LINEAR FILTERING ).

DO S82 I=1lsN1

S82 YARHAY(I)}=(F2(I+(L=1)aN)¢F2(1¢1¢(L=L)®N))I/72.0.

é 23575+ *FILTERED FORCE TRAJECTORIES®*427:06557.475,061%, ?

610

o

ommﬂnnpﬂnvan
N=OoVO~NOCRpUN~ONO N
-

CALL. PLOT (12¢0+0¢0,=3) . '
CALL. GRAPH (XARRAYsITIME®;8,7.5:YARRAY ¢ "ROTOR FORCE(VERT ICAL) s . _ . .

» LoNPTSs INC/LINTYP, INTEQ)
CONT INVE

CALL PLOT (1240,04.0,999)

FURMAT (16[5S)

FORMATY. (11042D1346)

FORMAT 0+401346)

FORMAT Xel10+4{2XeD13e6))

-FORMAT /SX+ *HORI ZONTAL ROTOR DISPLACEMENT *3.// B (2XsE135))
FORMAT //5Xe *VERTICAL.  ROTOR OISPLACEMENT *4// ¢8(2XeEL3e5).)
FORMAT /7/5Xs *HORIZUNTAL . STATR OISPLACEMENT *¢//48:(2XsE1 36 ;

Nk
\NQ»

5)

3]
FORMAY (///5Xs *VERTICAL STATR ODISPLACEMENT S /7 8(2XeE1.345)
FORMAT 775X+ *HORI ZONTAL  ROTOR VELOCITY?S.0,//38(2Xe013e5) ).
FORMAT (//7/S5X+'VERTICAL ROTOR VELICITYS®y//48.(2Xs01.3e5).)
FORMAT ( //sx,ﬁmoaxzh~xuu STATQOR VELOCITY: 9,47 2Xs.01365))
FORMAT (///5X, "WERTICAL STATOR VELOCITY:*.£/,8.( 1.3.5)) .
FORMAT //7S5Xe *HORI ZUNTAL ROTOR ACCELERAT IONS2-49//48.(2X9.01345) )
FORMAT (//7/75X+ *VERTICAL ROTOR ACCELERATIONS 84 // 2XeD135))
- FORMAT (/7/5Xe *HORIZONTAL STATOR ACCELERAT IONS.¢, 2X9.01365) ).
PORMAT (/.°/5Xs 'VERTICAL STATOR ACCELERATIONS %427 2 '
FORMAT (1HO0Z//.5X:¢B R I N TO U ¥ F O R O R .15, -
s7ap * AND STATOR——1, ’

END -
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A4-11
omewm "*===&Y
of POOR QUALTY -
MALIN .. DATE .=..81232
#0PTIONS. IN. EFFECT® NOTERM;IDoEBCDICsSOURGE.NDLISTiNDDECK:LOAD.NOMAP“w
*OPTIONS. IN EFFEGT®  NAME = MAIN. v.. LINECN 9
*STATISTICS*- SOURCE STATEMENTS =- L??aPROGRAM S1Z2E .= 178892 .

$STATISTICS*

NO DIAGNOSTICS GENERATED
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APPENDIX 5: THREE-DIMENS TONAL PLOTTING CODE.. _

Thjs_Appendix_overviewsfthe post-procesinnnprggram$,wxitLen

-of a defawmed'shaft"giveﬂ;ihe

to plot.three-dimensional piectures

deflected positions of distinct points_along,the_sbaft at_a

sequence of time- intervals.. The-purpose-of"such plots. is to.

reduce: computed rotor yibration events (tbansient as. well as
stéady-state) to an easfly_visuaJizedeeries“of wgti 11" pictures

A sequence of such pictures is then suitable to construct a slow-
motion animation of rator.vibration phenomena. This Appendix

provides a_detailed description of the nece
post-processor progyams as well as.describing the post-processoy

programs themselves.

A5.1 Post-Processor 1, JCL Requirements

There are three JCL requirements for the first of the two

post-processor programs. The first of-these three require-

ments is the allocation of FORTRAN..Jogical unit 20 in the

modified ADINA program to provide jnput to the

progran.. Execution of this pest—proc:ssor-wou1d be simpli-

fied if the data that is to be read by this unit exists on .

the disk data storageé of the computer. 1f this data.does

exist on a disk dataset, then the JCL necessary for unit 20

is that which will allow this unit te access the appropriate

disk dataset.

The second JCL requirement of the first

gram deals with the datasets that are created during the

execution of this program that facilitate the plotting of

post-processor

post-procés&ar pro-

L amd .
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the orbit trajectory. [uring the éxecution of this post-protéssor:..

program, the time-disptacement data.for.all the.nodes along-the.shaft. ::
are read and then this data_is written in a.manner.that a dataset is. 5
created for.each .node_along the shaft. ..Each dataset that is created “
contains.only the time-displacement.data.for one.node. .Theé_units.. il
associated with this manner of data .manipulation.begin. with FORTRAN i:
Togical unit 1l.and’ continue.through unit. 11 plusnthémnumbenwnf;nddes. iE
along the shaft. Each of these units will_réquire.the JCL.to assign _m.urw,§
them to different.disk.datasets.that are.crcated during the- program.. .. o i
Per the abave discussion, if there are 4.nodes present along:-the 'E ?

shaft, then the JCL supplied will have to define FORIRAN. logical units
11, 12, 13, and 14..

-
” withe . .

The third JCL requirement of the.first post-processor .program. COACErNS .- ......."’

the dataset which contains the output from this segment of the plotting

-

package. This output is the coefficients of the interpolatory poly-—

1
ral

T
a

nomial. This data is output to a disk dataset so that.it-can.be re- -
. e 4
trieved by the—second post-processor program. The .EORTRAN Yogical-. -

unit associated with this.output ¥s unit.2l. Therefore, the-JCL.to.. -

create and save_a dataset that will be allocated to unit 21 must be

$od .

provided. O

A5.2 Post-Processor 2, JCL Requirements.

—~ !

The JCL—requirements for this post-processor have been alluded to 8. ...
the previous section These are twofold_and both deal with.datasets

that are created by the first post-processor program.

First, beginning with FORTRAN logical unit 11 and assigning.one unit

$.od  Sed

for each node, the datasets that contain the orbit trajectory informa-

JRN S
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.
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tion must-be allocated te—ORTRAN-Jogical unit. This allocation._
{ procedure must.be. similar to..the allocations.that weremade_in ...
| executing the.first post-processor.—This_means that the. dataset. —
E ‘ allocated to unit 1l-during execution of the first post-processor.... ......

L - } must be allocated to unit 1T during the execution of—the sécond post-

processor.

The second JCL requirement- of thisnpost-processon;program_is the —

allocation.of the dataset (created during the execution.of the_first.

.,

post-processor program) which contains.the.output from the _first_
| Post-processor. This dataset must-be allocated to FORTRAN .Togical

unit 21 during the execution of the second;post-ﬁvocessor'pnograuu

A5.3-.Inputs from Modified.ADINA Code o]

The output from the modified ADINA program serves as input—to the ? !
first post-procaesser program contains four differeit types of
records. These-records and the order in which thiey.should. appear with

their formats are as—follows:

(1).._Number of nodes- which—appear-along the shaft in a (2%, 110) \ T
format. 1

(2) X, Y,.and 2 static, undeformed position of-these nodes. in a..._

(3(2X, E15.8) format. Note, these-nodes Should be ordered so ’

that the node closest to the origin_appears first and the node !

farthest away from the origin. along the—shaft axis—-appears—TJast-

(3) ThHe period of shaft revolution in seconds per cycle in a ;
(2%, E15.7) format. ' !

(4) The node 1d.. time, X. Y. and 7 displacement for each node at

each time stev of integration in a (110, 4£13.6} format.

_ - : : ‘d
[T racamE ANt




The “records defined by- (1), (2), and (3) wiTk appear once.. However, _

AS.4.-Yser Inputs

A5.4A. User_Inputs to Post-Processor 1

A5.4A.1 Card No.. 1

the records defined by. item—{4) will appear for.each node_for every ‘i

time step during the solution of the analysis.

This.card defines . the times at which the deformed_shaft is to be

- plotted.
. 10| 1. 20 |21
| ANGINT ANGFIN . | ANGINC

(3F10.0)

ANGINT - Value of the initial.wevolution at which the deformed

. shaft is to be plotted

shaft is to be plotted

be:

A5.4A.2 Card No. 2

I (1A1)

. TIME = ( ANGINT + (1-1)*ANGINC J*PERIOD .
= Where: PERIOD = period—of shaft revolution.

This card defines the difection of the shaft axis.. .. . ...

ANGFIN - Value of the final revolution at.which the deformed

ANGINC - Value.of the.revolution increment at which the deformed

shaft is to be plotted. Themtime.of'tbewinmplot will

L2

il i
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Where:

1 is an_alphanumeric X, Y, or Z depending upoh the

shaft orientation. — -

Note:

For X1,_X2. X3 coordinate.systems;

X
Y
Z

A5.4B User Inputs to

Po

ORIGINAL. PILCE Vo
OF_POOR QUALITY

X1
X2 ———
X3 —

st-Processor 2.

A5.4B.Y . _Card No.. 1

1. 516 18

| NSECT |THETA - (15,£10.0) C

Where: . NSECT. = The number_of sections into which the shaft ; i
will be divided for the plotting of its deformed — | ;
shape. A high value for this number will. cause : i
a large CPU time for the plotting procedure. |

A5.48.2 Card No..2

THETA - The angle at which the shaft axis.will be —

However, a low value for. this number will cause

the plot to be choppy in appearance.

jnclined from the horizontal. -

This—card reads- the plot control parameters. The control parameters

consist of 6 integers read in a (I5, 511) format. The first integer

controls the riumber of deformed shafts—that are drawn.on eack plot.

The second integer,.read from the sixth card eolumn, controls  the

usage of the default plot window size. If this parameter is input

¢ A s e ol s |
Lo e ae L asaieal aoe
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as a zero or-bTank, then the plot drawn.will fit.in an_eleven inch .
square. if this.parameter 18 input as-a one, then_the plot. size- -
will. be read_from input. card. number 3. The_third control integer,.
read from.the seventh.card.column, controls the maximum size_of the
orbit.trajectory. =If this. parameter-is input. as.a.zero or blank,. .
then the maximum orbit trajectory will be scaled to.one.and one-half .
inches on the plot. If this_parameter i$ input. as a one, then the_ . .
plot size of the_maximum orbi.t..,.traj_ectorx will be read from.input .
card number 4. The -fourth control integer, read_from the eighth: card-.
column, controls the appéaranceof the node names.on the plot. If
this. parameter is input as a_zero or a.blank, then the.node.names.. .
will appear on.the plot. If this parameter is input.with 4 .value of
ohe, then the node names do not appear. The fifth control parameter,

read from the.ninth-card column, controls the appearance of the line

connecting a node"s static,. undeformed, position with its. deformed.e ...

position. If this parameter is input as zero or blank, then this
line appears.- If this parameter is_iaput as a one, thew this.line
does.not appear on the plot. The-final control parameter, read

from card column number ten, controls the time range over which. the.

orbit trajectory is plotted.. If this parameter is input as-zervo or ... .. ..

blank, then the entire orbit. trajectory is plotted. Ifthis parameter

s input-as a one,.then the time range over.which the orbit_is plotted

is defined by the data appearing on card number 5. —

: =
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ORIGINAL. oy o2 1y
OF POOR QUALITY

Summary s _

Parameter—.Controls..
1 Number of shafts .per picture
2 Plot sizeoin - e
3 Orbit trajectory size = .
4 Node. -nafte__appearance.......
5 Static¢-to-Deformed. Iing appearance
6 Orbit trajectory time-range-

A5.4B.3 Card No. 3

1 10 |
WINDOW- J (F10.0)

Window - The size of the shaft appearing on the plot... !

A5.48.4_Card No. 4

This card is used only if-the third control parameter on card.number .. . .. .

2 is non-zero.

1 10 }
DISPSZ = (£10.0)

DISPSZ ~ The size_of the maximum.orbit trajectory. !

A5.48.5 Card-No. 5

This card is used only if the sixth control parameter on card number

2 is non-zero.

e e R — e

1 10 |n 20
PERMIN JPERMAX (2F10.0}

T o Y
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PERMIN = The minimum period at which the orbit trajectory.
is.to-.be plotted.
PERMAX - The maximum period: at which the orbit trajectory T
E is to be plotted. -._— ‘*
EA Note: TIMIN = PERIOD*PERMIN. e s B3 |
E TIMAX = PERIOD*PERMAX o
|
?
E

-p
<t 1
=y
- '- ‘
&;\ R A B
t - 4
. : !
-y i
' S
s, 3
B I
. : g
; . 9
\ E

,
8 .
b N
P
i E
P
4 il
h . ;
\ i 4
.
P
b
.
.
i
o
e i
. L} B
; .
e f 4
1
f
- !
.o 3
|
Yoy
- .
1
-y
-p
-

w &
. : .
& ey A A .




Soeeemis BUGJEEET T OESOLOT TYRTWRIRIRITOYC YEVRIFOIOY Ty AR -
I’ o "WW le] w - had ad Y ¥ sa umay 2

\ A5.5.. Program Listing, Post-Processors
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. Ghow 0 PROT 1D

OE_POOR QUALRY

List uriIuiyy

£ ZNASAPR Jae 0al130eNASALCLASS=A.
/7 LEXEC FURY
CaERANERERREE ERRBRREEEREEE KRR 'STTESTTSEE SR L] (R ERE SN S RERRREEEBREEERR KEXEBES R &

c* *
Cx TITLE ¢ CEMBUTER PLUTTILING CF THANSLENT. AND STEADY=STATE »
Cx . RCTUR VIBRATIUN TIME VARY ING.DEFLECTIUNS - *
: ca -
- Cx PURPOSE 3 ThiS PRCGRAM. 1S LNTENGED TU SERVE AS. THE FIRST.UF Twdl g
- e PLOITLNG-POST-RROC&SSOR-PRQGRAMS» THE TA3K UF THESE *
c* AROGRAMS- 15 TO. V.ISUAL DEPICT THE DEFURMAT I ON. PROLESS *
C* CE A NROQTATING SFAFT.. rnls.POSt-PROCESSQR,pRUGRAm. ®
Cx SERVES TU COMPUTE THE TIME VECTOR AT wHICH THE =
Ce - CEFORMED SHAFT wlLL. 8E PLOTTED AS. wELL..AS THE *
Cw GENERATION- GF THE CCEFE ICIENTS. EOR THE INTERPWLATORY.-*
cs PCLYNCM{AL THAT wlLL. 8§ USED TO DRAW-IHE SHAFT AT. x
gt EACH CE THE SELECTED TIME INTERVALS.- . 'S
Cx NUTE & ECK FURTHER DISCUSSION GE. THIS PLUTTING. RACKAGE. -
e PLEASE SEE. THE REPORT RELATING TQ TheSE ®
C FOSTsPROCESSCh PROGRAMS .. *-

*

Cw :
LEREESREREX TS R ELE A ARRLEBRER RARKBEEEE CREAE AR RN R KGR RR RERERREKRKRERKEE LK., .

- OIMENSLION. L LLSO) YIME(1000) .

CUMMON/NUNMBER/NERPLT o - NUMNE ‘
VATA X vy ol2 / N
+ IHX «lhY olFZ 7/

INITIALLZ2E THE..PLOCY. CONTRUOL COUNTEK
1PLOT=Y

UBTAIN THE AODLNA- INELRMATLUN FRCGM THE OATA SET..THAT WAS CREATED ODURING
. THE ADINA RUN.e

CALL_BDADLIN(PERILCD)

NOW. REAUD THE FLOT TIME CONTROL. DATA AND GENERATE THE PLUT TIME"
VECTURe THLS. VECTOR CUNTAINS the TLIMES AT wHiCrA—THE DEFURMCD.
SHAPE UF THE SHAFT 1S TL.HE VIEWED.

REAQ(S.L!ANGtht.AthlN;ANGINc
L _FORMAT (3¢ 1002

NURPLYI= 0

ANGLESANGINT-

IFCANGING oGTe. wIGL TO3

wRiTE(LeL) . _ L v ]
2 FORMAT( [ ¥ ¢ ¢ _-LNGLN'; 1S. ELTHER LER_D OR - NEGAYLVES. (3 ¥ 8 Lps
. L SURFY THLS LS A FATAL ERROR LD i s e

sSTeP . ‘
3 CONTINUVUE

ANGLES ANGLE #ANGINC

NSKkPLT=NGRPLT4L. ]

LF(ANGLE oLTe ANGFINIGO YO 3

lF(NuR#LT oLEs.1C800)00 1O S

wRITE(OQ L

cronc oonc e

e-EORMATE saxe.  NBRPLT EXCEEVS 175 MAXIMuUs ALLUWADLE VALUEs &¥&.

LIRS |
>~
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ORIGINAL +, ¢ .,
OF POOR QUALILY.

LIST . UTILLTY e e -

+xt s, ‘ ] )
.. ' SORRY FATAL.ERROR.')
sTOP-

8 CONTINUE.
PLTT IMN(LISANGINT®PERIOD .. ..
TIMINCSANGINC*PERLIGD
00 6. 1£2.NBRPLT ,
PLYTIMCL)I=PLTTIM( 1= ) £ TIMING S
& CONT.INUE .. ..

AOENTIF Yo BY USER _INPUT, THE SHAFT DIRECTION.

READ(S.1001C.

10 FORMAT(ALl)
ISHAFT=(Q
IF(ID +EQe. IX)ISFAFT=L.
LFCID oEGe -IY-)-ISPAFT=’-2
LE(ID o&Ce IZ)LISRAFT=3
IF(ISHAFT 4NEe. 0)GO TO. 30

. WRITE(6+20)1D

20 FORMAT( *1 UNKNOWN [D INPUIL, ID = ¢,A1)L
STCP 20

30 CONTINUE-.

CO0n

C
C SUBKOUTINE TRAJ WwILL SEYmUP THE DATASETS -FOR .THE TRAJECTURY

c PLOTTING
c

CALL TRAJA(LIs AMAX. ISHAFT)
G-

C WRITE OUT THE ACINA INFORMATION THAT wWiLlL BE REQUIRED IN THE PLOTTING
C ROUTINE.

CALL WwTADIN(Il. ISHAFT,. AMAX, FERI1CO).

¢ Do HHE FOLLORING FCk EACH PLGTTING _WINDGW.

¢ DU 50 I=1sNERRLT.

E.REAU.THE ADINA .CISPLACEMENTS. FOR—THI{S3 TIME WINDOW.

¢ CALL ROOLISP(ITIME:; TIME{I)L).-

E”Af THIS. POINT LF..ITIME 1S EGWUAL 2ERQ, THEN WwE HAVE NO DATA TO -PLOTe -
N EFCITIME +E@s 0)GG. TC 49

E WRITE THE TIME CF ThIS WINDOW TC THE STORAGE DATA.SET FOR RETRIEVAL

% OURING-THE_EXECUTION OF . THE PLOTTING ROUTINE.,

WRITE(2L1,40}FVIME(L) .
WRITE(G+40)TIME( L)
40 FURMAT(2XE13a€)

COMPUTE AND- GUTPUT THE CUEFFICIENTS OF A FORWARUSDIFFERENCE_NEWTUN'S .
INTERPOLAFCRY POLYNOMIAL FOR THIS TIME WINDOW .
CALL- COMOLIF(ISHAFT) -
49 —CONFINUE .. ... . .. .

oconn

it e}
.
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LIST UTILLYY
50. CONTINUE
. HOPEFULLY, .ALL CONE.
STOP
END _
SUBROUT INE _COMODIFL{ISHAFT)

noo

oCOnOhH

COMMON/ZDISPLA/DISP(3.50)
COMMON/NGODE  /£LOC(3+50)
COMMON/ZNUNBER/NERALT o NUMNP-
REAL LCC

OIMENSION DIF(50..5¢C).

00 70 (0IR=1,3 v

IF(IDIR «EQe ISHAFT)IGO TO £0
N=NUMNP= 1.

00 10 I=1,N

DIFC(LlesI)=(DISPCIDIR,1+1)=DISPUIDIRGLIIZ(LOCII+14.ISHAFT)
ISHAFT))

x. - LOCLi»

10 CONTINUE
D0 30 1=2sN
K=NUMNP=T.
00 20 L=1,sK
M=1+L ,
DLFCIeL)=(DIF(Iml ol ¢t+1)=mDIF(L=1sL))/(LOCIM, ISHAFT)
®

= LOC{L+ISHAFT))

20 CONELINUE.
30 CONTINUE

WRITE(21440)IDIR
WRITE(6+40)IDIR ..
40 FORMAT(2Xs13) . )
WRITEC21 ¢80)0ISP(I0IRs 1) e {DIF(Kel) KL sN).
WRITE(0+5010LSPCIDIR.LLe(DIFLKa1)eK=14N)
50 FORMAT((S(2X%:E13¢61/))

€0 CONTINUE

70..CONTINUVE
RETURN.
ENO
SUBROUT INE. RDADIN(PERICD).. -
COMMEN/NGUE /LGCC(J+50)
COMMON/NUMBER/NBRPLT s NUNNP
REAL LOC

C :
g READ THE NUMHEER. CF NGOES

READ (20 +.1.0) NUMNP
WRITE(G « LO)XNUMNP
10 FORMAT (2X.110)

C L. ) .
C RCEAD THE Xs Vo ANU 2 LOCATLIENS GF THE NODES
Cooe.
DO 30 1=1«NUMNP
READ120420) (L GCLak)a K23 . L.

THIS SUBROUT INE COMPUTES AND OUTPUTS. THE COEFF ICIENTS- UF A NEWTONSS.
FORWARD=OL FEERENCE INTERPCLATLRY POLYNOMLALS THESE COEFFICIE
ARE READ AND USED BY THE PLOTTING. RUUTINE. THERE IS A SET OF
COEBEICIENTS GENERATED FOR-EACH TIME WINDOw TO HE PLOTTED.

NTS
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CooooTm

OF ool Gty

CIsTul il Ty

«0
49
(W

WRLYL(O. 0 (LOC( L,
FORMAT (3(2XeL 150 t)
CUNTINUL

%)0&31'34

L REAU THE PELRICL WE SHAFT REVOLUTICN. .

[

40

[
-

c

S¢
60

READC(20+00)PERILL

WRITL(Oea0) PRl LU —

FURAAT (X E L8223 .

RETURN..

LND ) i} v

SUBRUUT INE hDO L SPULTIME «TIME)

CUMMONZD LSPLAZDLSR( 34500

CUMMUNYZ NUMSLHZ NEBRPLT o« NUMNP 4
CUMMONZ PLTCNFZEPLUY, TIMINC,.. PLYTIM(1000)
DIMENSEOUN T1(D0)

1YIME=0Q

CUNT INUL

READCZ0 e 10+ ENDZR0)N1EC1) o TIMEC(CISRINGL) oK7 103
OoU o LLsIFLGToNURPLY

TFCAUSLPLIT IMCLLISTIME) oLCe TIMINCIGD YO &
CJONTINUE

DU L1 K= g NUMNY

RGAD (20 10)J0DUM

FORMAL (110 4EL3€)

CUNT INUL

wid TU «

GUNT INUE

LYiMe~] .

1PLUT=LPLLT ¢

DU 20 122+ NUMNP

READ (206 101U e TIME (DISP(RsT)sR =143
CONT INUL

DY 30 1=l e NUMNE

WRITLEOw IO IICI) s TIMESW(DISHIR,T)eR=103)
CUNTINUE

Ll TU 00

CUNT INUE

WRITE(L+S0)

FURMAT ¢ +eeedv . END OF ADINA INFURMATION TR

STOR
LUNT INUE

t.Nw ‘ v
SUBRUUT INE TRAJCELLe AMAX, 1SHAET)
CUMMONA NUMBER/ZNUERPLT «NUMNP

DIMENSTUN TIES0) s TRAJLUES04L) 0 THAJALE0:3)
REwIND 20O

[ . . .
O RLAD UNWANTED DATA AVTHLE UEGINNING OF THE Fllbe. ...

<

1

4
3

READ (201 10CUM
FUORKMAL(QXed LU
DO 3 1a] o NUMNY
READ (£U s JULM
PUKRMAT (O Xab e td)
CONT N
RLAD (L0 6 2 )OUM

Ab-13

b,

ORI e




. o
o Unm.‘oﬂ- =

v OF Puts:
LIST. . UTILILTY
AMAX=0,0
5 CONT LNUE :
DO 20 I=1eNUM v
READ (20410 .euo—4u)11L1).rtua.ltquA(L.KJ.KsL.Jr !
10 FORMAT(.[.1028E13€) ]
1#¢ ISHAFT- «AEs 1360 . Tu 11 ;
TRAJVD( 11 )=TRAJA(L2) j
TRAJOCI +2)=TRAJALLL3L ;
GO 10 1Y .o
11 COUNTYINUE ) o
IECISHAFT oNEe. 23G0 TO 12 b
TRAJOLL o1 )=TRAJAC L) :
TRAJD( 1 +2)=TRAJALLLI) ‘
GO YO 19 Ly
L 12 CONIINVE v
: TRAJODCLw1)=TRAJA(L 1) Co
; TRAJOC! o 2)=TRAJACT o200 .
, 19 CONTINUE
i C .
§ C COMPUTE THE MAGNITUDE. CF THE. TRAJECTOR PATH FOK. THIS DISPLACEMENT.
B (& VATA
) C
; RANGE=ZSURTCTRAJO (L + 1) ##2+TRALO(142)%22) .
.4‘_ C o
i C CHECK THIS MAGNITUDE AGAINST THE MAXIMUM AND LF THIS IS LARGER. = .. . : i
C SET THE MARIMUM EGUAL TO THIS. MAGNITUDE . .
C E
IF(RANGE sGTs. AMAX)AMAX=RANGE A :
| 20 CONTINVE ; k
¥ V0 30 1=1eNUMNP
= 1OUT=10+1
b L WRITE(LUUTe10)IT(L1eTIMES(TRAJD(LsKIsK=142)
L 30 CUNTYINJE . ;
- 40 UCNTINUE ! L
& REwIND 20 ) 1
FO C . ) .
ﬁ C REAU.UNWANTED DATA AT THE BEGINNING OF THE FiLL. L {
C A <
, READ(20+3)1CUM. ]
o 06 50 151 +NUMNP e j
e KEAD (20 s 210UM L
; 50 CONTINUE k
READ (20 »2 JDUM oo
KETURN ]
END _ v e
SUBRUUT INE WEADIN(1L. ISHAF. T, AMAX.s BPERILIGOD) - H
CUMMON/NCOE  7L0C{3+50) .
CUMMUN/Z NUNBER/NERPLT s NUNNP
DIMENSTION [1(50)F : \
REAL LUC - !
aRITE(Q] ;Lo}Nuwnﬁ.nunput.lsHAFr,Penloo . :
WRITE(G ¢ 10) NUMNE ¢NBRPL T+ ILSHAF T sPER 1UD - {
10 FORMAT(I(iXel10)sELDe?) i
ARITE(RL 0020101131 ¢ NUNNP) .
11 FORMAT((@C(1Xs1ed/)) 1
WERITE(Z) o LU )AMAX A :
WRITLLLLZ)AMAX i .
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- omeN L |
g OF POUR (it |
- |
- ?
. f
iy C###tt#t##t*#4‘tl##vtt*‘*&lﬂ#ﬂ*tt‘tltti!!1#&#“‘t!!!tl!!ttt*l*#!#!!!!1! ;
vk (g 3 * H
, C# N | . 8
- C* TITLE: CCMPUTER PLUTTLING CF TRANSIENT AND STEADY=STATE ... ... .# :
g ce : ROTOR VIBRATION .TIME VARYING ANALY.SIS- ¥
C c* , * -
! Ce LDESCRIPTLONS T#IS PROGRAM IS THE.SECOND OF TwO PRUGRAMS. THAT * J
. Ca ALLUW THE USER 1C. VIEw. THE DEFORMATION OF. A d ‘ i
b C* ROTALING SHAFT.. TRIS PROGRAM CANNOTY. BE. » ‘ ,
L Cx EXECULTED UNTIL. THE ¥ IRST ROUTINE. HAS BEEN RUN. ® Fod 1
s Ce AND. THE.DATASETS_THAT LT CREATES ARE ACCESSIBLE ... * :
‘ Cx TO THIS PRUGRAM. THIS PROGURAM PERFURMS THE. *. ;
: C* THE ACTUAL GRAPHICS UN .THE .CALCUME PLOLIER. * i y
b Cx *. i
- C* . ‘
Ct‘#tt##*#ittttt*#‘#*“*#t“t&t&u‘ttttnt#‘tltl‘t‘t#ttt*tttt!t#t EREREN i

COMMON/COEF /ZA(2,50) s LGCLSO) .
COMMON/CNTRCLZLCNTRL(L.0) .
CCMMON/ZDRAMX.. £X(.2s1.01)

. .
COMMONZNUM  /NUMNB- o NBRBLT ' :
COMMON/ SCALELZFACTRA o FACTRH :
CUMMON/TRIG /COSINE + SINE _
COMMON/ TRJCNT/ZPERIOD o TIMIN. . FIMAX ‘ ]
DIMENSION ICIK(2) o 11(50). .. o+ AXIALGLCL). .. oXI(50). ... . . S,
REAL Lo< ( t
DATA PL/3e14139269367¢0LISPSZ/1.45/+sWINDOW/ 8B40/ ,
AMAX=0a40 3
XMIN=D &9 %
C . . _ .. ]
¢ ReAO THE FULLCW.ING INFURMATION FROM THE OATASEY CREATED BY. THE FIRST : \
- C POST=PRUCESSCR . v ) . 1
C 1) NUMNP = NUMBER UF NODAL. POINTS ON THE SHAFT. , .
- . 2) NBRPLT = NUMOER OF POSSLIBLE PLOT TIMES.
C 3) ISHAFY = 10 OF THE SHAFT AXLAL COOKD INATE.
C 4) PERICD = PERIQD OF..SHAFT REVOLUT IONe o ]
C N H
READ (21 s 10)NUMNE o NURPLT o I SHAF T ,PERLCU
10 FORMAT(3(2X+110):EL15e7)... ;
< . :
C REAOD THE Lu's OF THE SHAFT NUODES.. !
< o
READ(21+4200(¢11(1)s1=LiNUMNFY oo
20 FORMATL((ARC(1IXsLA)/1)) !
VO 30 (=1«NUMNP
ALOI)I=FLCATLLIILL)) v
30 CONTINUVE i
< .
C READ THE- MAXIMUM-MAGNITUUE UF THE TRAJECTORY. '
C -
READ (21 +8-0) AMAX %
40 FURMATL2X+ELSe8) . . ..
< oo,
Lo
o
A i
‘ ]
T
1 !
LX) ; 3
v
) |
T
n.,
-
Wb i
.;




LIST- UTILITY .
C KREAD THE. AXIAL. LOCAYION CE..THE NODES e o i et i e e \

c
. READ(21 +50)(LCC (1) ol=1 + NUMNA)
c SU. FURMATL(S(2XeEL3 e8I/ ).
giSEARCH ThE. SHAET FUR LTS MAXIMUN. AND MINIMUM LOCATIUN.

DO. 60 1=1sNUMNR N

IF(LOC(I) olTe XMIN)LXMINELCC(L).-

IF(LOCT 1) oGTe XMAXIXMAX=LEC(1) :
60 CONTINUE |

C.
C..READ THE NUMBER OF SECTIONS INYC whICH. THE. K SHAFT 1S TO & DIVIDED.

c ; :
| READ(S5.70INSECT.THETA. . —_— x
70 FORMAT( 15+£13.0) : .

< :
C READ THE. VALUES. OF ThHE COMTRUL VECTORe THE VALUES READ. wikh CONTBOL . iy
c THE FOLLLWING ITEMS: i
C ICNTRL _ :
C COMPONENT CONTROLS v y o - -~
€ 1 THE NUMEER CF DEFORMED. SHAETS.. IMAT -ARE PLOXIED. IN- :
C EACH wlNDOw.. v ‘ ' : 1
c 2 THE USEAGE OF. THE. DEFAULT BLOTTING WINOOW SIZE. LE.. :
C THE VALUE. READ. [S-ZERQ., THEN.-THE OEFAULT SIZE
C & INCHES 1S USED.. IF THE VALUE READ.1S. ONE.. :
C THEN THIS wINDOWN SIZE MuST BE INPUT.. ) ; 1
C 3 THE USEAGE OF THE DEFAULT AMPLIF ICATION. FACTOR.
C IF THE VALUE READ IS ZERDs THEN THE AMPLI =-
C FICATION FACTOR USED WILL PRUDUCE. A. MAX1MUM
C TRAJECTCRY CRBIT OF 1e5S- INCHES. IF THE VALUE : .
C READ IS GNEs THEN THE SLZE UF THE MAXIMUM : ]
C % THE ABPEARENCE COF THE NOOE NAMES ON THE PLUTe-. '
c IF THE VALUE. READ LS ZEROC... THEN. THE NAMES ;
C APPEARe IF THE VALUE..READ IS ONE THEN THE : ;
C DO _NCT AFPEARS . , ‘ _ :
C S THE APPEARENCE CF ThE LINE. CONNECTING THC STATIC |
C HOSLYLCNS- GE. THE NOOES Tu THEIR OEFURMED '
C LOCAFICNS. IF- THE. VALUE READ IS ZEROs THEN THIS ;
C CINE APPEARSe [F THE V.AALUE REAU. IS UNE.._THEN -
C THIS LINE DCES..NOT APPEARS L :
C 6 THE. TLME RANGE™ OF ThHE. TRAJECTORY ORSIT THAT 18§ i
C OUTPUT IN EACH PLOTTING WINDOWe IF THE VALUE |
C REAU- 1S 2ERQs THEN THE ENTIRE ORBIT 1S. OISRLAYED. .. !
C IN. EACH PLOTITING. WINDUWe. 1F THE VALUE READ LS.
C ONEs. THEN CNLY THE RANGE SPECIFIED a8y THE UsER . . .
g ISPLOTIED, '
READ(S¢80)( ICNTRL(1)al=14100
80 .FORMAT(.1S+911) ‘ 3
WHITE(o 83 (LCNTRLLLI s l=1010)
83 EQRMAT(* ICNTRL = *»10(1342X02/424)

DEFALT w.iLL USE THE VALUES OF TrE CONTROL VECTQOR TO DETERMINE. LF ANY. '

ADDLITIONAL LNPUTS MUST .bE READ AND [T wilili THEN READ THESE LNPULS.
CALL DEFALT(DLISPSZ.. WwINDGHW}

o 0O0nn
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LIST UTILITY.

nenn orn o0

(Y2 Yl oY s Yo B a¥aYs

[aXalal

C
C

COn CCr BOOE rO0C

COMPUTE THE. INCREMENTAL AXIAL CISTANCE. . ——_
DDIST={ XMAXaXMIN)/FLOAT(NSECT) .. . ..

CUNVERT. THETA TC RALIANS FRCM CEGREES.
THETA=THETA*P L1180, -

TC AVOLD MULTIPLE CALLS TO THE TRLIG FUNCTIONS.. COMPUTE THE SINE .. .. ..

AND CUSINE UE THETIA..

COSINE=CLCS(THETA)
SINE=3IN(TRHETAY

FIND THE. MAXIMUM X1 RANGE.s -
XRNGEZABS (XMAX®CCSINE=XMIN¥COSINE)
FINU THE MAXIMUM.X2 RANGE. -
" YRNGEZABS(XMAX#S INE=XM IN&SINE)
DETERMINE .THE MAXIMUM RANGE GF. THE PROLGLEM.

LFCXRNGE oGEs YRAGE)IRANGE=XRNGE
IF(YRANGE —eGTe. XRNGE)RANGESYRNGE ..

WITH THE MAXLIMUM RANGE ANDO THE SI1ZE OF THE. VIEWING wW.INDOd. COMPUTE
THE WINWOW. SCALING FACTOR.

FACTRE=w INCCW/RANGE. -

WITH. THE MAXIMUM MAGNITUDE OF THE TKAJECTORY. COMPUTE THE OLSPLACEMENT

SCAL.INu FACTOR.
FACTRA=DISPSZ/AMNAX
INITIALIZE THE BLCOTTER.
CALL PLOTS
MOVE AND CENTER THE CRLGIN OF THE FLOTTER —_—

CENTER=0.08% (.11 +.0=w.LNDUW ).
CALL PLUTF(040s CENTERs: =3)

KESET THE NUMEER OF . SECTIONSe .o .o
NSECT=NSECT+1
JI=LCNTRLL L)
IF(JJd «ECe..0)Jdu=1l
G THE FOLLOWING FOR ALL .THE PCSSIELE PLOT TIMES. N

00 LJ0 LL=1.NBRPLY
0C 140 KK=l 44y .

READ THE PLOT TIME..

1
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LIS UTILITY

R c

c READ (21 +.5C» END=140)T IME. )
C DO. THE FOLLOWING FOR ThE DEFLECTLAOMN UDLRECTLONS .

s
[
[P NPPITIE SEDRP - - § sl

n

i 00.90 131el-.

. REAV THE DIRECTION. 1D

READ(Zi»Bﬁ)LDlR(l)
88 FURMAT(2X.+12).

C. _ : :
C. READ THE FORWARD NEuJDN-lNIERPCLATCRY PCLYNCMIAL GOEFFLICLIENTSe- g
< - : -

o

o e odeadir

r

’ Renotzuwso)(A(t.K).n:L.NuMNP)
50 CONT.INUE

NCH4 FOR EACH- LOCATIGN ALONG ..THE SHAFTe i .
DG 100 1=1,NSECT :
DETCRMINE THE AXLAL LOCATION OF YHIS _POINT.

DlaT:xth#(Dulstttx-l))

CALL DLsSP TU LVALUATE. THE FORWARL hEHfONuLNIEREOLATORt.QOLYNbﬁiAL AT -
TH1s AXLAL LOCATION..

CALL DLISP(DIST. XLe X2L.
SquEWTHESE-CDDFDLNhiES IN THE . COORDINATE MATRIX e

cee 6een 6Co 00

AXLAL(L)=CLSY
X(leld=X1
x(2e1)=X2 .

100 CONT INUE ,
00 110 [=ksNSECT

COMPUTE fﬁE.SLALED¢DISPLACEM€NTS.,

X(1e1)=XL1el)aFACTRA,
X (2s 1)z R(2e LI#FACTRA

COMPUTE THE- SCALED LOCATIONS«

cer

AXIAL(X)EAXIAL(l)!EAﬁfﬁB-

NOWw. PLACE TERE SCALED DISPLACEMENTS INTO YHE PROPER GLOUBAL
VLEwINuL PERSPECTILVE. -

C ALL COORCCAXEAL(L) s X(1sL)e XC2a1))
110. CONTINUE

URAW THE UNDEFURMED s STATIC SHAET

e oen

CALL STYATIC
CALL ORAW TU PLCT OUT THE DEFLECT 1ON. SHARE CF THE SHAFT AT THIS TiML.

ce cor

e . e - e . .
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LIST uTILLTY

C- o i
C CONNECT THE-UNDEFCEBMED NODAL.LCCATIUONS wlTH THEIR DEFORMED
C

C..

NOD 0ON O0A 600N

cnn

fnon

CALL DRAW(NSECT)

IFCICNTRL(S) <ECe .0)CALL.LINE .

WRITE(611S)TIME

OUTPUT TU.THE PRINTER THE PLOT TIME JUST PLOTTED.

11S FORMAT (. .. PLCT._DRAWN FOR. TIME = ¢, E1S5.8)..
IF_MULTIPLE. SHAFTS ARE TO APPEAR ON THE SAME PICTURE, THEN THERE IS

NO.NEED TQ -REORAw THE. REMAINING COMPONENTS EACH TIME,

1E(KK o«NEe-1)G0O T0.120 .

PLUT QUT THE. SHAET NCOAL TRAJECTORIES.

CALL TRJPLT(II)

WRITE OQUYT THE NAMES. CF THE NQDES. .

IF(ICNYIRL(4.) «EQe O)CALL.NAME(CENTER,s XI).
PRINT GUT-THE T.IME ASSUCIATED wITh THLS PLUT.
CALL. SYMBCL(340s 1e0s 042Ss ZHTIME =. , 0404 7}

CALL NUMBER{(9SY e4s . 9996 ¢ 025
120 CONTINUE

TIMEs QeQo-d)

MOVE TRE.PLOT QRIGIN FOR THE NEXT wINDCOw IN TLIME.

CALL PLOY (17406 06Qs.m3)

130 CONTINUE
140 CONY INUE

HOPEFULLY, ALL DONE.
CALL PLOT(20.0s Ce0s 959)

STOR
ENO

SUBROUT.INE COURU(DISTs X1, X2)

COMMON/TRIG. ZCGCSINEsS. SINE
X1l=Xl + QIST®CUSINE _
X2=R2 ¢ Q1STI*SINE

HSTURN.

END

SULROUT INE CEFALT(OISPSZ, WINDCMW) ...
COMMON/CNIRLCLZICNTRLLLIO) )
COMMON/ TRJICAT/PERLOD. TIMIN. o TIMAX
IFCICNTRL(Z) oEGe 0)GO YO 20

. READ(54.1.00wINOOW .
10 FORMAT(F1Q+0) ..
20—C.ONT INUE

IFLICNTRLA(3) «EQ.-0)60 1O 20..

READ (54 103D1SPS2
I CONT INVE

LOCATIONS.

e A ————

»
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LIST UXILLTY

IFCICNTRLL(6.) ebue
‘ READ{S+40)PERMINPE
| 40—F ORMAT ( 2F1.0 o0-)
TIMIN=SHERMINSPER QD
_ TIMAX=PERMAXSPER [JD
- GO0 TO 60 -
50 CONTINUE
TIMINSO0.0
TIMAXS]1 »E+10
60 CONTINUE .
WRITE(O+s 70 TIMINTIMAX
70 FORMAT(®
+ ———TIMAX- = 'yElSe7
RETURN
END

)
RMAX

P b A s Bt NPTl
. . ] co
. — oy

DISPLACEMENT AT TFHE DISTANCE
THE DISPLACEMENT 1S DcFINED BY
SHAFT DISPLACEMENT.,

ncoonoonn

N=NUMNP -]

00 29 1=1,2

DO 10 KR=1sNUMNP
AllleRk)=A(L &)
CUNT INUE
CONTINUE

D3 40 1=1,s2

D3 30 K=loeh—
LaNUMNP oK

o
(e o]

30 CONTINUE

40 CONTINUL
X1=Al(1,1)
X2=Al1(2.1)
RETURN
END )
SULROUT INE CRA&CNSECT)
CCMMON/DRAWX /Z/Xx(24101)
CCMMON/NUM
COMMUON/SCALEL/ZFACLTRA
REAL LcC

=(Ju1)#2.015
(Xle X 3)
[ 3

x2=X a(J=1)$0,019
CALL PLUT(ALs X2e-2)
10 CUNT INUVE

o

1GINAY. B 3]
g? POOR oAt Y

GO TC SO

TIMIN.= *eELlSe?/

)

SUOROUT INE DISP(D{STs Xls X2V

CCMMON/Z/CCEF ZA(2+50) + LCC(S50)
COMMON/Z NULM /NUMNP « NERRLT
DIMENSION-AL(2+,50})

REAL &OC

THIS SUBROUT INE Will. EVALUATE THE NEWTCN FORWARD- INTERPOLATORY
PULYNOMIAL THAT wiwk RESULT IN THE APRROXIMATIUN-OF THE .SHAF.Y.

DIST. )
DETERMINING THE TWO COMPONENTS QOF THE

ALLTsL)I=AL( Lol )2+ (OCIST=LOC(L))®AL(T oL ¢L)

CCMMUN/ COEF  /ZAt2+50) + LLC(SO)

/NUMNP s NERPLT
+ FACTRE

S I T

PO
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LIST UYILLTY

15 CONTINUE.
6. 20 L= 1o NUMNE
AXLAL=LOC(L)
CALL. DISPCAXIALY X1l X2)
X12X1%F ACTRA. - -
=X2%E ACTiA
AXTALZAX LALXE ACTRE
CALL . COUKC(AXLAL s X1l x2).
CALL- S‘Y MB"CL(.}‘—&- XZV....O'. 1. 11.;. O..C .. ’l’ .

:

-

- CALL SYMECL(X1s Xas Oele O0s 0sQe =1)
g 23 CUNT-INuE

‘ RETURN..

3 END

| SUBROUT INE LINE

0 CCMMON/GCLCEF  ZA(2+5Q0) LOC(80)
. CUMMON/ NUM /NUMNP s NBRPLT
COMMONS SCALEL/FACTIRA » FACTRS.
COMMON/Z TRLG /ZCOASINE » SINE
REAL LOC.
OO0 190 l=4..NUMNP
X1aL0C( L) RCC3INERFACTRE » :
X2=2L0C0 1) S INERE ACTRE : '
CALL PLOT(Xls Xas 3} ; !
CALL UISPILCLtLY e X1s X2)
XI1=X1®FACTRA
X2=R2%e ACTHA- L , 3
PUS=LOC( L)*FACTRE !
CALL CUCRO(FQOSe Xl X2)
CALL PLUOT(X1ls X2 2) : k
1.0 CONT INUE ‘ !
RETURN .
&ND
. SUSRQUT INE NAMECCENTER. X1)
v CUMMUNZCUEF~ ZA(2e50) s LOCLSO).
e CuMMUN/ NUM /NUMNP o NEBRBLT
COMMQN/SCAL&IIFACJRA.. EALTRE. - i
” CCMMON/ TRIuw. ZCUSINE » S INE ;
1. REAL LUC , ‘
, OLMENSIUN X1(50)
DG 1.0 L=1.+MNUMNG )
XL=LUC£1)IFACIR&‘CJSLNE.
A2=LUCL L} #F ACTRESSDINE .
CALL PLOT(Xlse Xao 3)
Xx1z=X1+ JebexlENIER — ;
X2=)\2-0..d#CtNTE.R A

v - -

PRI

CALL PLUT(X1ls X2 a2). K
X=xi(l) . . ‘
‘ CALL NUMBER(X1s_X2s . 0e20s_Xs-0eQs =1} o
( L0 COETINUVE SR ‘
| wETURN . -
f & NDr ) ) )
N SUBRUOUT LNE STATIC - ! )
| COMMONZCUEF ™ Z7A(<4500 s LOLISO) C 4
C IMMUN/ NUM I/NGMNR . NERPLT . i
' CUMMONZ SCALELZEACTRA o FACTKY ]
COMMON/ZTRIG /7CESINE o SINE. ;
: REAL LUC o -
. AANGE=LUC (NUMNP YaLOC( 1)
| .
: . ‘
-e { ’

Y . L e
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e LISF oThedTy

MOLLT=WANGLZS S0y
Vial=Loc(l)

U 10 =1 guded
xla(OLSIf(I-L)*UOIJT)thJINLOFAsThL
N5 (WDlaTe(lel )L oT IS INL®ACTRD
s.P\LL PLUT (X Ly Ace 3

A1 (UIST¢IRLDLISTI®RCUSINLAFALTRE
\h-‘ulptﬁlthULbT’ 25 {NE ®+-ALTAR
CALL. PLUT (X Ls Xde &)
CUNTINVL
R TURN
N
SUBKUOUT INE TRJIPLT
COMMON/ CCEF AL2e30) » LLC(S0)
o UMMUNZNU M I NUMNP » NURPLT
CUMMIONADCALEL/ZFALCTRA 4 FACLTRY
CUMMON/TRIG 7CuSiNt » SINE
CUMMUN/Z TRUCNT/ZBERTILD s TIMIN

REAL wuL
Mul=Jedn
MuTl=de 100

1 3¥YM=00

DU 23 121 o NUMNP
Isymi=]

iNS1QOey

CUONT INUE

REAL(INCO LT o TIMESTRAJLSTRAJL

FURMATEIL10eSEL3 W)

(FL T IML LT TIMINIGU TO
ANLE2TRAJL®FACTHhA

A2 TRAVI®EALUTRA
PUS-LOC( T ) s ACTAR

CALL CULRLOFJS s Al Xo )
LFIX]L euTe 1090¢ o0ra X
CALL PLUT(AL. A2 &)

CALL SYMOUL (AL Aoe HuT2e—1

LO:VI[NUh
REAUCINeDeENO=IC) LT
LECTIME T e TIMAXNIGY TC
[aYMI=135YNML ¢}
X1=TRAJI®FACTRA
R2=TRAJI®EFACTRA
PLS=LUL (1) SR AT RE

CcALL wuUkUtLRUSe X1y A2)
IF(AL sl e 1O0JVe sURs X2
CALL MPLCl(NvDe Yo &)
IFLLISYML oNEs 1SYM)Lu TU
loyMml =)

CALL LDYMULCLOXLe A0 MHuT,
wd TD 10

CONT linut,

REd ENG AN

CoNT INUVG

L TURN

+ N

1

suTlae

AN

eGTe. .

1

-\

o

Qs

o-daeids

s TIMAX

10304 33TUP Y900
-l )
TIMESTRAYL,TRA UL

IVJ0.I5TUP v

=1)
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A5.6 Sample Run of the 3-D Plotting Post-Drocessors.

A5.6A ADINA Generated Data

The necessary—data from the modified version of ADINA was obtained
through Fortran logical unit.20.. The JCL.used to allocate this .

unit was
//FT20E001 DD_DSN=USER.MULTI1,DISP=(NEW,CATLG),.
// SPACE?(TRK,(TSO,ZO),RLSE),
// UNIT=SYSDA,VOL=SER=ACADO1 ,.
// DCB=(RECFM=FB,BLKSIZE=12960,LRECL=80)

A5.6B Post-Processor/ JCL Requirements

The JCL required by the first post-processor program for this sample

problem that contained three nodes along the shaft was:

// EXEC GOFORT

//FT1TF001 DD DSN=USER.EFHPLTT DISP=(NEW,CATLG),UNIT=SYSDA,
/! VOL=SER=ACADOT ,SPACE= (TR, (50,5 ),RLSE),

/! DCB= (RECFM=FB ,BLKS1ZE=6160,LRECL=80)
//FTY2F001.DD DSN=USER.EFHPLT2,DISP=(NEW,CATLG) ,UNIT=SYSDA,
/l VOL=SER=ACADOT ,SPACE=(TRK, (50,5) ,RLSE),

/1 DCB= (RECFM=FB,BLKSIZE=616Q,LRECL=80)
//FT13F001 DD DSN=USER,EFHPLT3,DISP=(NEW,CATLG) ,UNIT=SYSDA,
7 VOL=SER+ACADO1,SPACE= (TRK,(50,5),RLSE),

/- DCB= (RECFM=FB ,BLKSIZE=6160,LRECL=80) —
//FT20F001 DD DSN=USER,MULTL1,DISP=SHR

//FT21FOO1 DDHDSN=USER,EFHPL0T,DISP=(NEN,CATLG?,UNlT=S¥SDA,__”
/! VOL=SER=ACADO1 ,SPACE=(TRK, (50,5) ,RLSE),.

/! DCB=(RECFM=F8,BLKSIZE=6160,LRECL=80)

A5.6C Post-Processor / Input

Lol oaciitn, ach B M

The user inputs to the first post-processor program for this sample
ruit.was:

0.0 56.0 0.3
X




TTETTIRO T

ORIGINAL pAGE 1S

OF POOR QUALLTY A5-25

i
A5.6D Post-Processor 2, JCL Requirements !
!

The JCL required by the second—post=proceéssor program for-this. sample-
was:

// EXEC GOFORT,GOSIZE=512K,PLOT=

//FT11F001 DD DSN=USER.EFHPLT1,DISP=SHR
//FT12F001 DD DSN=USER.EFHPLT2,DISP=SHR
//F713F001 DD DSN=USER.EFHPLT3,DISP=SHR
//FT21F001 DD DSN=USER.EFHPLOT,DISP=SHR

A5.6E Post-Processor 2 Input |

The user inputs for the second post-processor .program for this sample

run was:

20 35
3

o A et et T

ot o

il Sl Lo sl

LA e e e e Al Sl i
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’ A5.6F Post-Processor 2 Output . %

;-i Attached are some selected plots that weve obtained. during this — ¥

sample run.
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APPENDIX 6: . NOMENCLATURE.

a; - Cartesian Lagrangian—Coordinates

[B*] - Matrix Coefficients

[B]

[Cb] - Tangential bearing damping matrix

Fe - ETemental nodal force matrix

Eb -- Bearing nodal load

fe - Element body force

[K] - Global stiffness

[Kel - Element stiffness

[Kep]- Elastic-plastic stiffness

[Kq] - Linearized stiffness

[Kd] - Dynamic stiffness i

kij - Lagrangian strain tensor é i

[Me] - Element mass matrix

[M] - Global_mass matrix k

[N] - Shape fusction 1

pi’Po' Inlet-outtet pressures. of Damper Bearing ]

R - Region occuppied by system ?

giJ - 2nd Piola-Kirchhoff Stress tensor ;

t - Time ]

81 - Displacements b

Y - Nodal displacements ;

v - Volume %

a¥ - Incremental nodal displacement ‘

At - Time fincrement

§() - Variatioral operator
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T

P - Density .-
Sq (-} - Column Matr-\
[ 1 - Mateix
- ( )T - Transpaose

2_),t- Time .differentiation

e e et e AT e e
i S . .

( )T - Matrix Transpose

[ |l - Euctidian Norm
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APPENDIX 7: EQUATION DEFINITION.

] (81 = [[&], [841....]

; 2’ = i:", j [ TSN T N R
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